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EXECUTIVE SUMMARY

The Department of Defense (DoD) has developed a program to
identify and evaluate past hazardous material disposal sites
on DoD property, to control the migration of hazardous con-
taminants, and to control hazards to health or welfare that
may result from these past disposal operations. This
program Ls c-alic the installation Restoration Program
(IRP). The RkP Jas Dur phases consisting of Phase I,
Initial Asse,3sm-nt'Reccd1; S-arch; Phase II, Confirmation
and Quantification; Phase III, Technology Base
Operations/R.?mediaL Actions; and Phase IV, Cleanup. Roy F.
Weston, c. w,7s reaim;d by the United States Air Force to
conduct the Pna!e T, IniLial Assessment/Records Search for
the Air Force Re 3scr,'r- Facility and the Wisconsin Air
National c.ard F i:. at General Billy Mitchell Field
under Contracdr No. F'fl637-83-G0009.

INSTALLATION DESCRIPTION

Both the Air Force ',serve Facility and the Wisconsin Air
National Guard ?acility are located at General Billy
Mitchell Fieli, Mi]waukee, Wisconsin. General Billy
Mitchell Field is a commercial airport, owned by Milwaukee
County, located in The southeastern corner of Wisconsin
seven miles south from the center of the City of Milwaukee
and approximately three miles west of Lake Michigan. The
field is bounded on all sides by urban development,
including the City of Milwaukee to the north, the City of
South Milwaukee to the east, the City of Oak Creek to the
south, and the City of Cudahy to the northeast. Development
iz getnerally less dense south and southwest of the field.

The U.3. Air Force owns a 99.24-acre parcel in the southwest
corner of the airport, and leases the airport facilities (un-
der Lease Agreement No. DA-1l-032-ENG-2221, as supplemented)
for the activities of the 440th Tactical Airlift Wing.

The Wisconsin ,ir National Guard has leased two parcels from
the U.S. Air Force since 1962: a 5-1/2-acre parcel occupied
by the 128th Tactical Control Squadron, and a 58-1/2-acre
parcel occupied by the 128th Air Refueling Group. The Lease
Agreement (No. DA-l1-032-ENG-9461) terminates 31 July 2012.

* The small oarcel is located adjacent to the northeastern
corner of the USAF's 440th TAG site. The

ES-I ]
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larger parcel is located in the east-central portion of the
airport property.

ENVIRONMENTAL SETTING

The following environmental conditions are important when
evaluating past hazaraous waste disposal practices at the
two facilities:

1. The net crecipitation is 9-1/2 inches per
year; t e 1-year, 24-hour rainfall event is
estimaited to be 2.4 inches. These data indi-
cate there is moderate potential for precip-
itation to infiltrate surface soils on the
bases.

2. The natural soils on the bases are predom-
inantlv '7-a -nd clay foams with low to mod-
, Lrar oer:meat ility. The infiltration rate
i e -timated to range from 0.2 to 0.8 inches
*er hour.

3. Surface drainage is controlled by open
ditches and storm sewers. No natural
surface water features are located on the
property.

4. Unconsolidated glacial deposits, 150 to 300
feet thick overlie bedrock on the bases.
The im ortant aquifers include:

- Glacial sand and gravel deposits (suited

for small users).

- The Niagara (dolomite) Aquifer.

- The Sandstone Aquifer.

Groundwater resources are abundant in the
area; however, municipal and industrial
users rely on Lake Michigan for their water
supplies. There are a few unplugged
domestic wells in the area, but no reliable
records were found to determine if they are

* still being used.

5. There are no endangered or threatened spe-
cies on the USAF or Air National Guard

ES-2
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prcperty. However, Michael F. Cudahy Nature
Preserve, a material area of statewide sig-
nificance, is located immediately south of
the base property.

METHODOLOGY

During the course of this project at both bases, interviews
were conducted with base personnel (past and present) famil-
iar with past waste disposal practices; file searches were
performed for past waste activities; interviews were held
with local, state and Federal agencies; and field reconnais-
sance inspections were conducted at past waste activity
sites. At tne U.S. Air Force Reserve Facility four sites
were identified as having the potential to effect the envi-
ronment. These sites were evaluated using the Hazard
Assessment Rating Methodology (HARM) which takes into ac-
count fictors such as site characteristics, waste character-
istics, potential tot contaminant migration and waste
management practices. The details of the rating procedure
Is designed to indicate the relative need for follow-on
action in Phase II of the IRP Program.

FINDINGS AND CONCLUSIONS

The four sites were determined to have some potential for ;
causing environmental impact and additional investigations
are warranted to determine if significant contamination oc-
curs at these sites.

Locations of these sites are shown on Figure ES-I. Table
ES-I presents the results of HARM score rating and indicates
the contaminant of concern at each site.

RECOMMENDATIONS

The recommendations shown in Table ES-2 are made for work to
be performed in Phase II (Confirmation and Quantification).
The recommended actions are generally one-time sampling and
analytical programs. They are designed on a site-by-site ba-
sis to verify the presence or absence of contamination at a
site,and to further assess the potential for adverse environ-
mental impact from contamination should it be present at a
site.

ES-3
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rABLE ES-i

SU:t.ARY OF HARM RATINGS

Contaminant of
Sle N:::e : iARM Rati.g Concern

SFiel.

. Petroleum based
solvents and fuel

Petroleum based
solvents

Petroleum based
solvents
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IABLE ES-2

SUMMARY OF RECOMMENDATIONS

Site Name Recommendation

P.O.L. Area Sample 5 soil borings

Install and sample three ground
water monitor wells

Three sediment samples from the
drainage ditch

Fire Protecti-- Install and sample three ground
Train>n- Area water monitor wells

Sediment samples at four loca-
tions in the northern drainage
ditch.

Storage Area 1 Sample three soil borings

Sample three ground water monitor
wells

Storage Area 2 Sample eight soil borings

ES-6
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SECTION 1

INTRODUCTION

1.1 BACKGROUND AND AUTHORITY

The United States Air Force, due to the nature of its primary
mission, has lcng been engaged in a wide variety of operations
dealing with toxic and hazardous materials. This circumstance,
coupled with the enactment of environmental legislation at the
Federal, state, and local levels of government, has required ac-
tion to be taken to identify and eliminate hazards related to
past disposal sites in an environmentally responsible manner.

The primary Federal legislation governing the disposal of haz-
ardous waste is the Resource Conservation and Recovery Act
(RCRA), as amended. Under Section 6003 of the Act, Federal agen-
cies are directed to assist U.S. EPA and make available informa-
tion on past disposal Ldractices. Section 3012 of RCRA requires
each state to inventory disposal sites and make information
avai lable to requesting agencies. To assure compliance with
these hazardous waste regulations, Department of Defense (DoD)
issues Defense Environmental Quality Program Policy Memoranda
(DEQPPM), which mandated a comprehensive Installation Restora-
tion Program (IRP).

The current DoD IRP policy is contained in DEQPPM No. 81-5, dat-
ed 11 December 1981, and implemented by the Air Force message,
dated 21 January 1982. DEQPPM No. 81-5 reissues, consolidates,
and amplifies all previous directives and memoranda on the In-
stallation Restoration Program. DoD policy is to identify and
fully evaluate suspected problems associated with past hazard-
ous material disposal sites, to control migration of hazardous
contamination from Air Force facilities, and to control hazards
to health or welfare that resulted from past operations. The IRP
will be the basis for U.S. Air Force response actions under the
provisions of the Comprehensive Environmental Response, Compen-
sation, and Liability Act (CERCLA) of 1980, and directed by

- Executive Order No. 12316 and 40 CFR 300, Subpart F, National
Contingency Plan (NCP). CERCLA is the primary legislation gov-
erning remedial action of past hazardous waste disposal sites.

1-9
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1.2 PURPOSE AND SCOPE OF THE ASSESSMENT

The Installation Restoration Program has been developed as a
four-phased program:

o Phase I - Initial Assessment (Records Search)
o Phase IT - Confirmation/Quantification
o Phase II - Technology Base Development
o Phase IV - Operations/Pemedial Actions

WESTON was retained by the UT.S. Air Force to conduct the Phase
I, Records Search at General Billy Mitchell Field under Con-
tract No. F08637-83-G009. Two facilities were included in this
records search: the Air Force Reserve Facility (440th TAW) and
the Wisconsin Air National Guard Facility. The two facilities,
which toqether occupy 163 acres, are entirely separate opera-
tions and are housed at separate locations. This report contains
a suimmary and an evaluation of the information collected during
Phase I of the IRP.

The objective of the first phase of the proqram is to identifv
the potential for environmental contamination from past waste
disposal practices at General Billy Mitchell Field, to assess
the probability for contaminant migration and to develop con-
clusions and recommendations for follow-on actions. The Phase I
program included a pre-performance meeting, an on-site base
visit, a review and analysis of the information collected, and
preparation of this report.

The pre-performance meeting for both facilities was held at Gen-
eral Billy Mitchell Field on 24 April 1984. The purpose of this
meeting was to define responsibilities of the project partici-
pants, establish a program schedule, transfer information to the
project contractor, and to tour the base facilities.

WESTON's team conducted the on-site visit at both bases 18-22
June 1984. Activities performed during the on-site visit in-
cluded a detailed search of installation records, tour of the
installation, and interviews with past and present base per-
sonnel. At the conclusion of the on-site base visits, an out-
briefing was held with representatives of the Reserve and the
Air National Guard to discuss preliminary findings.

The followino individuals comprised WESTON's Records Search
Team:

o Katherine A. Sheedy, Project Manager, (M.S., Geoloqy,
1975).

0
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o David Russell, Environmental Enqineer, (R.S., Environ-
mental Engineering, 1980).

o Michael P. Coia, Chemical Engineer, (M.S., Environmen-

tal Engineerinq, 1981).

Resumes of these key team members are provided in Appendix A.

1.3 METHODOLOGY

The records searo at the Reserve and Guard facilities began
with a review of past and present military operations and was
conducted at the base. information was obtained from available
records, such as shop files and real property files, and from
interviews with past and present base employees from the vari-
ous operating areas. A list of 40 Air Force and Guard inter-
viewees is presented in Appendix B by area of knowledge and
approximate years of service.

Prior to the base interviews, the applicable Federal, state,
and local agencies were contacted for pertinent base-related
environmental data. The agencies are also listed in Appendix B.

The next step in the activity review process was to identify all
hazardous waste generators and to determine the past management
practices regarding the use, storage, treatment, and disposal of
hazardous materials from the various Air Force Reserve (APR) and
Air National Guard operations on the bases. Included in this
part of the activities review was the identification of all
known past disposal sites and other possible sources of contam-
ination, such as spill areas.

A general ground tour of the identified sites was also made by
the WESTON Records Search Team to oather site-specific informa-
tion, including qeneral site conditions, visual evidence of en-
vironmental stress, and the presence of nearby drainage ditches
or surface water bodies. These water bodies were inspected for
any obvious signs of contamination or leachate migration.

A decision was then made, based on all of the above information,
whether a potential exists for hazardous material contamination
at any of the identified sites using the record search flow
chart shown in Figure 1-1. If no potential existed, the site was
deleted from further consideration. If minor operations and
maintenance deficiences were noted during the investigation, the
conditions were reported to the Base Environmental Coordinator
for remedial action.

!
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For those sites where a potential for contamination was identi-
fied, the potential for migration of the contamination across
installation boundaries was evaluated by considerinq site-spe-
cific ground- and surface-water conditions. If there is a poten-
tial for on-base contamination or other environmental concerns,
the site was referred to the Base Environmental Coordinator for
further actior. If the potential for contaminant migration is
considered sianific3nt, the site was evaluated and prioritized
using the :iazard Assessment Rating Methodology (HARM) and
recommendations are developed.

Recommendat ons ma"'. vary from no action to a complete monitoring
and samplinc program for the sites receiving a high HARM score.
A limited Phase II proqram may be recommended for sites receiv-
inq a low to moderate HARM rating to confirm that hazardous ma-
terials --re not migratini from the site. The site rating metho-
Joloqy is de~critc,> in Appendix D.

1-5
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SECTION 2

TNSTALLATION DESCRIPTION

2.1 LOCATION, SIZE, AND BOUNDARIES

Both the Air Force Reserve Facility and the Wisconsin Air Na-
tional Guard Facility are located at General Billy Mitchell
Field, Milwaukt'e, Wisconsin. General Bil]y Mitchell Field is a
commercial airport owned by Milwaukee County. The airport is
located in the southcastern corner of Wisconsin, seven miles
south from the center of the City of Milwaukee and approximately
three miles west of the Lake Michigan. The landing area is 1,500
acres in size. An 7dditiona1 585 acres have been purchased
north, west, a!d 'outh of the site for controlled approach zone.
The field is bounded on all sides by urban development, includ-
ina the City, of Miliwiukee to the north, the City of South Mil-
waukee to the east, the City of Oak Creek to the south, and the
City of Cudahy to the northeast. Development is generally less
dense south and southwest of the field.

The r.S. Air Force owns a 99.24-acre parcel in the southwest
corner of the airport, and leases the airport taxi-ways and
limited services (under Lease Agreement No. DA-I1-032-ENG-2221,
3s supplemented) for the activities of the 440th Tactical Air-
lift Wing.

The Wisconsin Air National Guard has leased two parcels from
Milwaukee County since 1962: a 5-1/2-acre parcel occupied by
the 128th Tactical Control Squadron, and a 58-1/2-acre parcel
occupied by the 128th Air Refueling Flight. The Lease Aqreement
(No. DA-ll-032-ENG-9451) terminates 31 July 2012. The smaller
parcel is located adjacent to the northeastern corner of the
U.S. Air Force (ARF, 440th TAW site. The larger parcel is
located in the east-central portion of the airport property.

The facilities used by the U.S. Air Force Reserve (AFR) and
Wisconsin Air National Guard are the focus of the Phase I rec-
ords search. Figure 2-1 shows the facility locations.

2-1
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2.2 BASE HISTORY

In 1926, Milwaukee County Park Commission purchased a 160-acre
site known as Hamilton Field. The control, maintenance, and
operation of the airport was later transferred to the Highway
Committee of the Milwaukee County Board of Supervisors. As air
traffic increased, the field was expanded, and reached an area
of one square mile in 1942. The field was officially named Gen-
eral Billy Mitchell Field by the U.S. Air Force, in considera-
tion of Mitchell Air Force Base in New York.

The Milwaukee County Board of Supervisors adopted the first air-
port plan in 1944 to address needs beyond 1960. This airport
plan was last revised in 1977 to meet needs until 1995. As a re-
sult of this plan, General Billy Mitchell Field was developed to
its present status.

In February 1952, the 924th Reserve Training Wing was activated
at Billy Mitchell Field. On 1 July 1952, it was rederignated as
the 438th Fighter Bomber. It was again redesignated as the 247th
AFRTC with F-80 arid T-33 aircraft assigned. In 1954, it was
authorized to construct reserve training facilities at Billy
Mitchell Field, and began acquiring land in the southwest corner
of the airport area. The first buildings were accepted in 1956.
In November 1957, the 247th AFRTC was deactivated, and the 440th
Troop Carrier Wing was transferred to Milwaukee from Minneapol-
is. At that time, C-119. aircraft were assigned to the Wing. In
1971, the C-119 aircraft were replaced by C-130A aircraft. Other
than 1977 prop conversion, the aircraft have remained the same
since that time.

The 440th Tactical Airlift Wing had developed from a group
designated as the 440th Troop Carrier Group, which began in
1943 at Bear Field, Indiana. The group was engaged over Normandy
on D-Day, 6 June 1944, and was deactivated in October 1945. The
440th Troop Carrier Wing was reactivated on 26 August 1947 in
Minneapolis as a reserve organization and expanded in 1949.

The original planned layout of the Reserve facility is shown in
Figure 2-2.
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The first Wisconsin Air National Guard Unit was established at
Billy Mitchell Field in 1947, and included the 126th Fighter
Squadron, the 126th Utility Flight and Weather Station, and the
228th Air Service Group. In November 1950, a major reorganiza-
tion occurred, and the 128th Fighter Interceptor Wing and the
128th Fighter Interceptor Group were given Federal recognition.
In 1961, the 128th Air Refueling Group received Federal recoqni-
tion, and has operated at the present site since 1962. Since
1947, the Guard had been located at 4840 South Howell Avenue;
this property lacked space for expansion. In March 1962, an
agreement was reached between Milwaukee County and the State of
Wisconsin, which resulted in exchange of the old facility and
its land for the 58-1/2-acre site on the east perimeter of the
airport. Construction began immediately. The first facilities
constructed were a taxiway, aircraft parkinq apron, ramps, and
wash racks. A second phase of construction beqan in June 1963.
This included two aircraft docks, base heatina plant, parkinq
lots, and utilities. An administration building, aircraft main-
tenance shop, and POL area were added in 164. The POL storaqe
area had a capacity for 50,000 gallons of JP-4 and 100,000
gallons of Avgas. In 1969, additional support buildings, includ-
ing the fire station were added. All the new facilities were
occupied and the old facility at 4840 South Howell Avenue was
turned over to Milwaukee County in September 1970. The facility
layout is shown in Figure 2-3.

The first aircraft assigned to the 128th TAG were KC-97, which
were delivered in 1962. In 1976, the 128th was assigned to the
Strategic Air Command. As a result, the KC-97 aircraft were
replaced with K-135 aircraft in 1977.

The layout of the ANG facility is shown in Figure 2.4.

2.3 ORGANIZATION AND MISSION

2.3.1 440th Tactical Airlift Wing

The present mission of the 440th Tactical Airlift Wing is com-
bat-airlift support; paratroop and eouipment drops; airlift of
troops and equipment to forward areas; and aeromedical evacua-
tion. Information on the orqanization and mission of the Air
Force Reserve Units at General Billy Mitchell Field is summar-
ized below.
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Assigned Units

Headquarters, 440th Tactical Airlift Wing
440th Tactical Hospital
440th Combat Support Group
440th Civil Engineering Squadron
440th Weapon Systems Security Flight
440th Communications Flight
34th Mobile Aerial Port Squadron

, 95th Aerial Port Squadron
95th Tactical Airlift Squadron

*440th Mobility Support Flight
440th Consolidated Aircraft Maintenance Squadron

Authorized Assigned

0Strength as of July 1983

ART Officers 14 14
ART Airmen 124 116
Civilians 209 191

Total 347 321

Attached

1963/1964 CommDet - Tenants
(Active Duty) 3 3

8576th Recruiting Group
(Active Duty) 1 1

Total 4 4

Reserve Strength

Officers 120 103
Airmen 716 806

Total 836 909

2.3.2 Wisconsin Air National Guards 128th Air Refueling Group

The present mission of the Wisconsin Air National Guard's 128th
Air Refueling Group is air refueling with a fleet of eight KC-
135 aircraft. This unit has 930 personnel.
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SECTION 3

ENVIRONMENTAL SETTING

3 .1 METEOROLOGY

Milwaukee, Wisconsin has a continental climate that is moderated
.- .. by Lake Michigan, particularly in the summer months. Winters are

long, cold an2 snowy, with streams and small lakes generally
frozen from late November to early April. The ground usually be-
gins freezing in early November and stays frozen until early
April. The depth of soil freezing depends on both temperature
and depth of snow cover. In years with light snowfall and low
temperature, the soil may freeze to a depth of 36 inches or
more; however, if heavy snowfall occurs early in November, the
soil may freeze to a depth of just a few inches (USDA, SCS,
1971).

Temperatures vary greatly from season-to-season and from day-to-
day, in response to shifts in wind direction. July is the warm-
est month, with an average temperature of 70.7 0 F. January is
the coldest month, with an average temperature of 20.9 0 F (U.S.
Department of Commerce, NOAA, 1974). Climatic data is summarized
in Table 3-1.

On the average, about 30 inches of precipitation fall in the

county each year. About two-thirds of the annual rainfall occurs
during the growing season. The average annual snowfall is about
46 inches, but this amount varies greatly from year-to-year
(NOAA, 1974).

Net precipitation and rainfall intensity are two climatic fea-
tures of interest in determining the potential for movement of

- contaminants. Net precipitation is equal to the difference be-
O- tween precipitation and evapotranspiration and is an indicator

of the potential for leachate generation. The net precipitation
-* at General Billy Mitchell Field is 9-1/2 inches. The mean an-

S..nual precipitation is 30 inches (NOAA, 1974), and the average
evapotranspiration is about 20.5 inches (Skinner, 1973). Mean
annual lake evaporation is 29 inches. Rainfall intensity is an

0 indicator of the potential for excessive runoff and erosion, and
is gauged by the one year, 24-hour rainfall event, which, at
General Billy Mitchell Field is approximately 2.4 inches (NOAA,

* 1962).
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Table 3-1

Temperature and Precipitation at Billy Mitchell Field

Milwaukee, Wisconsin

(Station is at an elevation of 672 feet.
Data based on a 30-year record in the period 1921 to 1950)

Temperature Precipitation
Average Average Average
Daily Daily Snowfall

Maximum Minimum Average Average or Sleet
00 0

(OF) (OF) (OF) (inches) (inches)

January 29.2 14.5 21.9 1.58 11.5
February 31.8 16.6 24.2 1.27 6.3
March 40.8 25.7 33.3 2.19 8.1
April 52.8 35.8 44.3 2.39 .6
May 63.9 44.7 54.3 2.98 Trace
June 75.1 54.7 64.9 3.22 0
July 81.2 61.4 71.3 2.43 0
August 79.2 60.5 69.9 2.62 0
September 71.8 53.3 62.6 3.33 Trace
October 60.3 42.4 51.4 1.97 Trace
November 44.7 29.9 37.3 2.11 3.1
December 32.7 18.7 25.7 1.48 9.5

Year 55.3 38.2 46.8 27.57 39.1

Source: U.S. Department of Commerce, NOAA, Climates of the
United States, 1974.
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3.2 GEOGRAPHY

3.2.1 Topography

Milwaukee County has level to rolling topoqraphy, which has re-
sulted from bedrock deposition and subsequent glacial action.
The topography ranges from approximately 640 feet above sea

level along Lake Michigan (three miles east of Billy Mitchell
Field), to more than 700 feet above sea level in western Mil-
waukee County (USGS Survey, 1971).

Development and construction have influenced the natural topo-
graphy of Mi.lwauKee County. The topography of Billy Mitchell
Field is level, with elevations varying less than 30 feet within
the airport boundaries. The lowest elevation of approximately
676 feet is found along the drainageway which flows west to east
along the northern edge of the site. The highest point is 720-
feet, and is found in, the southwestern corner of the site near
the main entrance and parking lot. In general, elevations in-
crease from the northeast to southwest on the site.

3.2.2 Soils

The soils of General Billy Mitchell Field are classified as a
single mapping unit, clayey land, a miscellaneous land type that
consists of fill area and cut or borrow areas (USDA, SCS, 1971).
The material in this land type is mainly clay to clay loam. In
areas where original soils have been removed, the material is
generally silty clay, loam, and glacial till that contains poc-
kets of loamy or silty material. The material is variable in
texture in fill areas, and contains debris and some loamy or
gravelly material.

The surface of the clayey land type is generally compacted. As
a result, most rainfall runs off the surface and the soil is
poorly suited for agriculture. The soil suitability for engi-
neering use is highly variable and can be determined only after
detailed site investigations.

The predominance of clay in the area soils is confirmed by rec-
ords of soil borings completed at the Reserve facility. Similar
records provided for the ANG facility, however, indicate that
the soils at that location are more variable; soil texture
ranges from clay to gravel with sandy silt and silt sand beingthe commonest textures encountered.
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Soil permeab.litw Z ihe soil property, of concern in assessing
the potential for surface wate2r infiltration (e.g., potential
for movement of cotitamir:ants) . As mentioned previously, the
USDA, SCS recommends dOtailed site investiqations to determine
permeability anti o-ner 9ngine-ribs properties of the clayey land
category. No such data is -iilable; however, information on
soil permeabiiity : ;r generaI c asses of soil is available from
the U.S. Geoloqr&. . Surv-y (USGS). The USGS provides soil per-
meabilities for -oils in tie vicinity of Billy Mitchell Field,
which are ceveloped on loess or .sandy, silty drift, and report-
edly hav- a low iuiitcation cate, ranging from 0.2 to 0.8
inches per hoar. The i.o. infiltration rate corresponds to low
soil permea&_il-.it and to rapid rurioft (Skinner, 1973). This in-
filtration rate is f r th2 least permeable soil horizon in the
area. Based on cx:nxmanition of boring logs at the ANG base the
iLfiltz.ition rate w pd e exnected tc be faster at some loca-
tions.

... S RFACE v,' .: .JRCTh.

,ereral i3ill Mi(: eLi Field i located ir the Lake Michigan
drainage basin. _ ire no natural surface water features on
the base. Inst.a", drainage is controlled by man-made ditches
and culverts. _.enerl Billy Mitchell Field drains into two wa-
tersheus: the KinnicKinnic River Watershed to the north and the
DaK CreeK Water!t!ed to -he south. Surface runoff from the U.S.
Aii Force property' in tho southwestern corner of the airport
flows east int the Gak Creek watershed and then into Lake
Michigan. Sarface ranoff from the Air National Guard Base drains
to Wilson Fark Creek, a tribata:y of the Kinnickinnic River, and
eventaal.y irito Lae M;chj.:an. information on surface water dis-
charge, qua'1t, and usarj i . provided in the following para-
graphs. Dro naqe features ar- shown in Figure 3-1.

3.3.1 Sirface_ Dr nae

* All surface rm,,ff fr, m the U.S. Air Force Reserve (AFR) prop-
erty is collecteo in the storm drainage system which consists
of two ;Tair: drainage ditches. One ditch is located along the

northern property boundary line. This ditch receives the major-
ity of the storm sewer system discharge and surface runoff. The
second ditch is located north of the POL area. This ditch re-

* ceives discharges from within the POL area. Contents of the fuel
storage tank dike are discharged after being processed through
an oil/water separator system that was put on line in August
1984.

0
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Surface water drairn,'c exits the Air Force property at two loca-
tions. The lartjer -r.i ,acp cch runs off the property at the
northeast corner of : e h'se. The smaller ditch, located in the
?.O.L. arei. drni i r southeast corner of the base. Drain-
age from the oa>" .s *' arged into the Lake Michigan water
basin via tributary (- :iak Creek. This tributary is culverted
under tei existin r-inway.

Surface rir.ff and .torm sewer drainage from the Air National
Guard property is co ed in a main drainage ditch. This ditch
rans from tie southa-7corner directly west across the width of
the basi-, and turns ;crt> along the operations apron to a wet-
land at the northe:r- edge of the base. This marshy area dis-
charges off base 1ri-o a roa. Irainage ditch at the northeast
corner of the .-o:e property, Ana drains into the Wilson Park
Creek, a trib3t- " ':f.,- .. . - Kinnickinnic River.

*The marshy drdtir-af area 4's large in -ize and acts as a holding
basin for dzainage. There are large quantities of vegetative
grco th thr¢cu:ho r ts area. Infiltration of runoff and drainage
waLers wuuld o icu n i. this area.

3.3.2 SurfEa:- Waer Quality

There are no natur :i .;ur face water bodies on the base. Drainage
ditches carry runotf to tributaries that discharge into the Oak
Creek.

Surfacai waters are sampled during controlled discharges into the
drainage diLches. These incl.ients occur during washing activi-
ties. The NPDES permit granted to the base has discharge limita-
tions for flow (2,000 gpd) and oil and grease (15 mg/L).

Samplis were taken at spven locations along the drainage ditch-
es. Tne samples collected indicated that oil and grease levels
during discharge periols are escalated; however, data from the
extraneous locations of the drainage ditches, just prior to
discharge for the base indicated no detectable levels. A summary
of the analysis results is shown in Tables 3-2 and 3-3, and sam-
ple locations are shown in Figure 3-2.

0
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The overall surface water quality of the receiving tributary of
Oak Creek is known to be heavily polluted by sewage. Nutrients
are present in problem amounts that vary, indicating several
sources. Biochemical Oxygen Demand (BOD) levels further evi-
denced sewage contamination. There is no indication that the
surface water quality is degraded due to the drainage discharged
from either base (U.S. Air Force Reserve (AFR), 1979).

In 1977, the Wisconsin Department of Natural Resources conducted
a water quality study of runoff from the commercial airport at
General Billy Mitchell Field. Both discharge quantity and qual-
ity were monitored for the calendar year 1977. This study con-
cluded that the primary locations contributing pollutants were
automobile parking areas and the aircraft aprons. The use of
aircraft de-icing fluid was found to affect seasonal pollutant
loadings; the highest concentrations of all pollutants, with the
exception of suspended solids, was found to occur in a winter
snow melt event. These results were attributed to de-icing flu-
ids which are high in nutrients and exert a strong oxygen de-
mand.

Results from site Nos. 1 and 4 are presented on Tables 3-4 and
3-5, respectively.

Site No. 1 received drainage from 411.12 hectares of airport
land uses and 137 hectares of urban land uses. Site No. 4 lo-
cated upstream of site No. 1,. drained 137 hectares of urban
area and 65.2 hectares of the Wisconsin Air National Guard.

3.3.3 Surface Water Use

The Wisconsin-Lake Michigan Basin (including all areas draining
into Lake Michigan), withdrew about 560 billion gallons of water
in 1968. Ninety-seven percent (1,479 million gallons per day
(mgd)) came from Lake Michigan, and the remainder from ground-
water aquifers. Cooling condensers in steam-powered generating
plants are the largest users of surface water: 1,262 mgd (86
percent of surface water). The second largest category of sur-
face water users is public water supply, which consumed 216.1
mgd in 1968. Private supplies also use a limited amount of sur-
face water (1.2 mgd in 1968) for industrial, commercial, and
farm uses (Skinner, 1979).

The water supply for Billy Mitchell Field is provided by the

City of Milwaukee. The City of Milwaukee withdraws an average of
156 mgd from Lake Michigan (Skinner, 1973). The lack of surface
water features on the base property precludes other surface wa-ter uses, such as recreation, navigation, or irrigation.
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3.4 GROUNDWATER RESOURCES

3.4.1 Background Geology

The geology of southeastern Wisconsin consists of unconsolidated
glacial deposits, which overlie a thick sequence of layered sed-
imentary rocks and Precambrian crystalline bedrock.

" * Glacial deposits in southern Milwaukee County consist of ground
and end moraine ranging from approximately 150- to nearly 300-

-* feet thick. Ground moraine is composed primarily of clayey,
silty till, and contains deposits of stratified sand and qravel.
End moraines form discontinuous bands of hills parallel to Lake
Michigan, and are composed primarily of low permeability till
(Skinner, 1973).

The uppermost bedrock layers consist of undifferentiated Devoni-
an and Silurian dolomite ranging from 0- to 750-feet thick. This
dolomite is underlain by a thick sequence of Ordovician sedi-
mentary rocks, including Maquoketa Shale; the undifferentiated
Galena-Platteville Unit (consisting mostly of dolomite); St.
Peter Sandstone; and the Prairie du Chien (dolomite) group. Un-
differentiated Cambriah sandstones underlie the Prairie du
Chien Group, and crystalline bedrock of Precambian Age is the
basement bedrock formation.

* 3.4.2 Hydrogeologic Units

Southeastern Wisconsin has abundant groundwater resources. Major
aquifers include glacial sand and gravel deposits, the Niagara

2 Aquifer, and the Sandstone Aquifer. Large users, such as munic-
ipalities and industries, rely primarily on the Niagara and

.Sandstone Aquifers, while the sand and gravel aquifer is import-
ant in localized areas. Groundwater resources are summarized in
Table 3-6.

Regionally, sand and gravel deposits occur both at the surface
and buried beneath less permeable overburden. In southwestern
Milwaukee County, buried deposits are predominant and are most
important when the beds are over 50-feet thick. Wells in buried
deposits are drilled 50- to 480-feet deep with a maximum re-
ported yield of 125 gpm (Skinner, 1973).
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Table 3-6

Summary of Groundwater Resources and Characteristics

T1
Shicun ess Yield W-l. JeptnaAquifer Aqe AOCK dnli I feet (gpm) (feet) Notes

(feet

Surfa-e sand and raiel 0 - 235 Large yields from 30 - 120 Not predominant in Milwau-
". (mostly outwaso n d conventional wells. kee County. Not Used ex-

Ilad omat sand). Maximum reported tensively. Sasily pollut-
yield Is 1,200 gpI ed.

nd Ieto units)

,gravel - letor _ n__n _ _
duried sand and gravel - 320 Small to moderate 50 - 480 Not used extensively. Gen-i

yields, generally i erally not subject to p01-'
not more than (uSi lotion except locally.

4iagara DolimLe (undifferen- 0- 750 Highly variable 60 - 700 Used extensively. Good
tiated) yields, ranging I quality - generally very

from adequate for hard.small domestic use
Sto as much as Water table generally 50
,210 gpm. to 100 feet deep. Local-

ly artesian. Sumect to
pollution.

i'oet !aquoketa Shale 0 - 400 Although not generally classed as an

an aquifer, a few wells obtain small
aquiferl (quantities of water from dolomite

and limestone in toe upper part of
this unit.

Galena Dolom:ae, 100 - 340 No well is known to pump water from Artesian - used for nigh
Decoh Formation, and thIs unit exclusively. However, it capacity wells. Quality
and Pattevil,. is commonly used in coobination with is variable but adequate,
Formation, Indifferen- sandstone and Niagara Aquifers. This except for saline water in
tiared unit probably yield only a few tens local areas.

of gallons per minute withLn tne
ossin.

Sh. peter Sandstone 0 - 30 600 875 - 1,300

sandstone lPrairie du Chien Group 3 140 No well iS known to pump water from
tois unit exclusively. However, it
is commonly used in comination witn
sandstone and Niagara Aquifers. This
unit probablI yields only a few tens
of gallons per minute wItnin the
basin.

Trempeslsi Pormation

PFranl Saridst..

Galesville Sandstone 0 - 3,500 1,500 315 - 2,01C

* au Claire Sandstone

tMount Simon Sandstone I

n Crystalline sNo well is known to pump water from
quifer I ths unit.

Source: Skinner and Borman, 1973.

0
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The Niagara Aquifer is comprised of Silurian and Devonian dolc-
mite, and is the most widely used aquifer in the region. Wells
depths range from 60- to 700-feet, and yields are highly vari-
able, depending on the size and number of solution cavities
(Skinner, 1973). Most of the groundwater in the Niagara Aquifer
is unconfined, but in some areas it is confined in fractures and
by overlying glacial clays. Groundwater movement in the Niagara
Aquifer generally conforms to the surface drainage system. Flow
is from high points toward low areas, where it discharges into
streams, wetlands, and drainage ditches occur. Flow is induced
into wells in local areas of pumpage. Pollution of Niagara Aqui-
fer has occurred in heavily urbanized areas of the southeastern
Wisconsin (Green, 1975).

The Sandstone Aquifer includes the Ordovician and Cambrian Units
between the Maquoketa Shale and Precambrian crystalline bedrock.
The St. Peter Sandstone and Cambrian Sandstone are the most pro-
ductive aquifers, although all the units in the aquifer contrib-
ute some water. The Sandstone Aquifer is a principal source for
municipal, industrial, and commercial uses. Wells must be
drilled to achieve considerable depths to achieve large yields:
875- to 1,300-teet for the St. Peter Sandstone (maximum yields
of 600 gpm) and 315- to 2,010-feet for the Cambrian Sandstone
(maximum yields of 1,500 gpm) (Skinner, 1973).

The flow in the Sandstone Aquifer does not conform to the sur-
face drainage pattern. Discharge is primarily in wells in the
Milwaukee and Chicago areas and into Lake Michigan. Due to heavy
withdrawals, a "cone of depression" has formed in the Milwaukee
and Chicago areas. Because of heavy withdrawals, poor recharge
through the Maquoketa Shale, and slow lateral movement of
groundwater, the water level in the Sandstone Aquifer (located
in the Milwaukee area) has declined (Green, 1975).

3.4.3 Groundwater Quality

Groundwater in southeastern Milwaukee County is generally of
good quality and is suitable for most purposes. Hardness is a
common problem in all aquifers, while salenity, iron, manganese,
nitrate, and fluoride are problems in localized areas.

Sulfate concentrations in much of east central Milwaukee County
range from 250- to 400-ppm. The water is of inferior quality,
but is suitable for most uses. Chloride concentrations are low,
ranging from 0- to 100-ppm. The dissolved solids concentration
usually correlates to sulfate concentration and ranges from 501-
to 1,000-ppm in most of Milwaukee County (Ryling, 1961).
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In general, the Sandstone Aquifer contains water that is more
mineralized than that of the Niagara, sand and gravel aquifers.
As would be expected, the dolomite in the Niagara Aquifer con-
tains the most alkaline water (Skinner, 1973).

3.4.4 Groundwater Use

As mentioned previously, the water supply for Billy Mitchell
Field is provided by the City of Milwaukee and is derived from
Lake Michigan. There are no groundwater supply wells on either
base, although groundwater monitoring wells have been installed
at the periphery of the facility as a result of a 1983 spill
from a commercial interstate fuel pipeline.

The WiANG Tactical Control Squadron, adjacent to the northeast
corner of the Air Force Reserve base, uses a well for water
supply. According to base records the well is three hundred feet
deep and pumps from dolomite bedrock. The well is cased to 105
feet below the surface. Location of the well is shown on Figure
3-3.

Most municipalities in Milwaukee County rely on surface water,
specifically Lake Michigan, for domestic water supplies. There
are no major municipal groundwater suppliers in the area; the
closest public groundwater supply is in Franklin, which is ap-
proximately six miles southwest of General Billy Mitchell Field.
Private industrial groundwater wells located north of General
Billy Mitchell Field in the City of Milwaukee, withdraw 5- to

- 10-mgd (Skinner, 1973).

There are some remaining unplugged domestic wells in the areas
served by the public water; however, there are no reliable rec-
ords which indicate which wells remain in use.

3.5 BIOTIC ENVIRONMENT

4 The native vegetation on General Billy Mitchell Field is small
shrubs, grasses, and scattered small trees. The soil type and
land use pose severe limitations to tree growth, and mainte-
nance of existing vegetation is the recommended management prac-
tice (USDA, SCS, 1971).

4 Wetland vegetation is found in the man-made marsh area just
north of the ANG base.

The natural habitat of wildlife in the eastern part of the Mil-
waukee County has been changed or destroyed by development and
industrialization. Remaining tree stands are generally too smallI
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for deer and other large game animals, although some species of
small mammals and birds are found. Representative species which
may be found in the vicinity of Billy Mitchell Field are upland
qame birds, such as pheasant and partridge; song birds; and ani-
mals such as deer, raccoon, fox, cottontail rabbit, and sauir-
rel. 0

Wetland wildlife, such as ducks, muskrats, aeese, etc., are un-
common due to limited availability of water/wetland habitats in
the vicinity of the airport.

An environmental area of statewide or greater significance,
Michael F. Cudahy Natute Preserve, is located immediately south
the U.S. Air Force Reserve (AFR) property. Location of the
preserve is shown on Figure 3-3.

The 60-acre site is an upland hardwood forest, in nart old
growth, with a rich herbaceous layer and several local and rare
species. Two major forest types, separated by a small stream are
found on the property. A dry-mesic forest of oak, cherry, and
hickory is found north of the stream. To the south, there is an
old growth forest of American beech, sugar maple, and red oak.
Habitat for Solidgo caesia, blue-stemmed golden rod, a state en-
dangered species, is also found on the site (Southeastern Wis-
consin Regional Planninq Commission, 1979).

3.6 SUMMARY OF ENVIRONMENTAL CONDITIONS

The following environmental conditions are important when eval-
uating past hazardous waste disposal practices at General Billy
Mitchell Field:

o The net precipitation is 9-1/2 inches per year; the I-
year, 24-hour rainfall event is estimated to be 2.4
inches. These data indicate there is moderate potential.
for precioitation to infiltrate surface soils on the
base.

0 The natural soils on both bases are predominantly clay
and clay foams with low to moderate permeability. The
infiltration rate is estimated to range from 0.2 to
0.8 inches per hour.

o Surface drainage is controlled by open ditches and
storm sewers. No natural surface water features are
located on the property.
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o Unconsolidated glacial deposits, 150 to 300 feet thick,
overlie bedrock in the airport area. The important
aquifers include:

- Glacial sand and oravel deposits (suited for small

users).

"-. - The Niagara (dolomite) Aquifer.

- The Sandstone Aquifer.

Groundwater resources are abundant in the area; how-
ever, municipal and industrial users rely on Lake
Michigan for their water supplies. There are a few un-
plugged domestic wells in the area, but no reliable
records were found to determine if they are still being
used.

o There are no endangered or threatened species on the
USAFR or Air National Guard property. However, Michael
F. Cudahy Nature Preserve, a natural area of statewide
significance, is located immediately south of Reserve
base property.

0
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SECTION 4

FINDINGS

4.1 INTRODUCTION

This section presents information for the 440th Tactical Airlift
Wing (440th TAW) of the Air Force Reserve and the Wisconsin Air
National Guard (ANG) activities at General Billy Mitchell Field
in Milwaukee, Wisconsin. The information describes past and
present activities which resulted in the generation, storage,
disposal of industrial wastes; identifies disposal and spill
sites located on the two bases; and evaluates the potential for
environmental site contamination. This section is arranged to
outline separately the individual practices and environmental
concerns at each base.

In order to describe past and present industrial waste activi-
ties, a review was conducted of waste generation, handling,
storage, and disposal methods. This'activity consisted mainly of
interviews with current and former base employees, a review of
pertinent files and records, and site inspections.

The sources of most hazardous wastes on the two bases can be as-
sociated with the following general activities:

0 Industrial shop operations (440th Reserve and ANG).
0 Hazardous waste storage areas (440th Reserve and ANG).
0 Fuels management (440th Reserve and ANG).
* Spills (440th Reserve and ANG).
0 Fire protection training area (440th Reserve).
0 Pesticide utilization (440th Reserve).

4.2 440th TACTICAL AIRLIFT WING

4.2.1 Industrial Operations

Industrial operations of the 440th TAW consist of aircraft main-
tenance and repair activities, and ground vehicle maintenance
operations. These Air Force Reserve mission operations generate
potential hazardous waste streams at distinct shop locations on

* the base. A review of the Bioenvironmental Engineering (BEE) Of-
fice files was used as the basis for describing past industrial

S
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waste generation and hazardous waste disposal practices. The in-
formation provided in the BEE files summarize current operations
only, and a series of shop personnel interviews was necessary to
elaborate upon past waste generation and disposal. Based upon
the shop files, records, and interviews, hazardous waste quanti-
ties were developed for 27 shops and work areas. Table 4-1 rep-
resents a list of industrial shops identifying building loca-
tions, waste material types and quantities, and past/present
disposal practices.

The following were identified to be the primary hazardous waste
generated through industrial operations:

o Methyl ethyl ketone (MEK).
o Trichloroethane.
o Acetone.
o Toluene.

While no direct dumping or intentional discharges of hazardous
waste were known to occur at the 440th TAW, site contamination
may have resulted from contaminated surface runoff, periodic
spills of fuels and waste oils, and maintenance facility dis-
charges. Six areas were identified on the base as potentially
contaminated receptors. Each discharge area is discussed indi-
vidually herein.

Fire Protection Training Area

The base fire department has operated a fire protection training
area (FPTA) at its present location since initiation of base
activities (see Subsection 4.2.3 for a complete discussion of
fire training operations). The original fire training facility
(used until about 1980) was an unlined circular pit where com-
bustible waste liquids were periodically burned to train base
and local firefighters. The normal procedure at the FPTA was to
flood the pit with water then pour fuel on top of the water and

4 burn it. Waste chemicals were accumulated in 55-gallon drums at
an adjacent hazardous waste storage area until fire training ex-
ercises were conducted. Without a containment liner, the poten-
tial was high for continued discharge of waste chemicals from
the training area into the underlying site soils. No visual ob-
servations of contamination were possible since the original

4 training area has been replaced by an engineered contained fire
training pit with an oil/water separator.
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Original Material/Waste Storage Area

Prior to installation of waste oil/water separators with sani-
tary sewer lines at the industrial shops, liquid materials/
wastes were containerized predominantly in 55-gallon drums and
stored at an uncontained storage area located adjacent to the
fire training area. Periodic chemical spills and leakinq drums
were known to have occurred at this original hazardous waste
storage area. The potential was high for the contamination of
underlying site soils, as well as the migration of contaminated
surface runoff. The number of drums reported to be at this lo-
cation at any one given time varies from 10 to 50.

Northern Drainage Ditch

The northern drainage ditch is located north of the aircraft
apron and the fire training area, with drainage flowing qen-
erally easterly towards the county airfield. This area has re-
ceived runoff from the apron/aircraft maintenance shop storm
drains (prior to utilization of oil/water separators and sani-
tary sewers) , as well as from contaminated leachate from the
old hazardous waste storage area and the unlined fire trainina
pit.

This area also received runoff from aircraft washing operations
prior to 1984. Table 4-2 shows analytic results from this opera-
tion.

POL Fuels Maintenance Area

The POL area has an above-ground 420,000-gallon aviation fuel
storage tank and three underground steel 5,000-gallon fuel
tanks. A more detailed description of the POL area is included
in Subsection 4.3). The POL area was identified as a discharge
contaminant area due to an underground line leak of AVGAS which
occurred in the mid 1960's (estimated at greater than 1,000 gal-
Ions). The line leak occurred in the 8-inch fuel issue line,
traversing between the pump house (Building No. 309) and the
storage tank (Tank No. 308), and was evidenced through odors and
fuel reaching the ground surface. In addition, petroleum odors
and stained sediments were reported to have been observed during
ground excavations in at least three locations at the POL area
during tne lq70's.
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Table 4-2

Nircraft Wash Discharge - Analytical Results
Air Force Reserve

Oil
and Total Total Total Total

rlow tSS Grease 8OD 5  Chromium Copper Zinc Lead
Discharle Date gpd ms,'tI mg/L mq/L pH mg/L mg/L mg/L mq/L

22 February 1983 14,40 38.6 67.2 1,260 8.7 0.22 0.34 0.33 0.23
22 Isrch 1983 14,400 140 93 1,060 8.5 0.49 0.22 0.72 0.36
20 April 1983 14,400 200 133 1,130 9.0 0.87 0.38 1.48 0.66
3 May 1483 14,400 338 18.6 1,460 7.5 --- ---.... .
June 1983 14,400 200 254 4,760 10.0 --- ---.... .

E'fluent Limitatinns --- 30 20 --- 6.9 ..---.... ..

Note - 4PDES Permit No. 4I-0045195-1
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POL Storage Area

Containerized waste chemicals have been stored at the POL area
since the mid-1970's at two locations. One storage area, located
on the ground surface directly west of "D" Street, represented
an early storaqe area for nonflammable waste materials awaiting
off-site contractor disposal. The second area, located on an un-
contained paved area directly east of "D" Street, is currently
used as the 440th TAW's hazardous waste accumulation point. Con-
tamination of underlyinq soil and migration of drum leaks and
spills represent environmental concerns over this discharge
area.

Southern Drainage Ditch

The southern drainage ditch is located between the aircraft
apron and POL area and receives storm water drainage from the
POL and Base Supply areas (Building Nos. 205, 208, and 302).
Contaminated runoff from the storage area, direct effluent 5
drainage from the POL containment area (through an oil/water
separator), and waste oil/water separator would be transported
along the southern drainage ditch.

4.2.3 Fire Protection Training Area

The base fire department has operated the fire protecting train-
ing area since the activation of the 440th TAW. The original
fire training area consisted of a single-unlined pit of approxi-
mately 50 feet in diameter (native silty-clay underlying soils).
This gravel and stone filled pit was surrounded by a circular
gravel apron in the same location as the present fire training
area. Figure 4-1 presents an illustration of the original fire
training area. The fire pit area was used about 8 to 10 times
per year by the 440th TAW Fire Department, and occasionally used
by the County Fire Department for training exercises. Container-
ized flammable liquids, including waste oils, fuels, and waste
solvents were stored adjacent to this training pit. Drummed
wastes would be poured on top and lighted (approximately 500 to
1,200 gallons per training exercise). Until the early 1970's,
AFFF protein foam was used to extinguish fires.

The present fire training pit has been used since used since
1980 for exercises involving the 440th TAW and the ANG person-
nel. Contaminated JP-4 is transferred from bowsers to an under-
ground 2,000 gallons storage tank for use in the training activ-
tieis. The pit was constructed directly over the original train-
ing area with a portion of the original pit being excavated dur-
ing placement of the concrete lining and sidewalls. The lined
fire pit was designed with injection water and fuel nozzles. The
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rock materials are flooded with water, and 1,000 to 1,200 cal-
ions of contaminated fuel are floated and ignited. Following the
training exercises, water, residual fuel, and firefighting foam
are drained through the water/fuel separator with the wastewater
effluent flowing into the sanitary sewer system. Only contami-
nated JP-4 fuel is presently utilized at the fire protection
training area; no waste oils or other flammable liquid wastes
are burned. Approximately 20 to 25 fire training exercises per
year are performed at the pit area (this includes ANG opera-
tions).

4.2.4 Pesticide Utilization

The 440th TAW has contracted off-base for pest control opera-
tions since the early 1970's. Therefore, there has been no stor-
age or handling of Pesticides on the base since that time. Rec-
ords were not available documenting pesticide use prior to the
early 1970's.

4.2.5 Past Temporary Material/Hazardous Waste Storage and
Disposal

Four areas throughout the 440th TAW have been designated for the
storage of hazardous waste since activation of the base. In the
Past, many of the hazardous wastes such as oils and solvents
have been temporarily stored in drums and bowsers at the point
of generation. When sufficient quantities of these wastes were
accumulated, they were transferred to designated bulk waste
storage areas. Three uncontained hazardous waste storage areas
were utilized during distinct periods at the base. These storage
areas are outlined below and shown in Figure 4-2.

o Fire Training Storage Area (Area No. 1): 55-gallon
drum storage of flammable waste liquids, including
contaminated fuel (AVGAS), waste engine and lubricating
oils, hydraulic fluid, solvents, paints and thinners,

etc.; used until the late 1970's; disposal through off-
base contractor, as well as periodic burning in the
original fire training pit.

o Original POL Storage Area (Area No. 2A): 55-gallons
drum storage of predominantly inflammable wastes; used
until about 1980; and disposal through off-base con-
tractor.

4-10
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o Present POL Storaqe Area: 55-qallons drum storaqe of
liquid hazardous wastes and paint residues, excludinq
contaminated JP-4 (stored at the fire traininq area)
and some waste oils (collected in the oil/water sepa-
rators); used since about 1980; and temporary storace
of a maximum of 1,000 qallons prior to DPDO disposal
operations.

o Aircraft Maintenance Area: This area was used durinq
the 1 9 6 0 's and 1970's as an intermediate storaqe area.
Liquid waste waste from the aircraft maintenance area
was brouqht to this location. Waste were removed from
the area by the base contractor or taken to storaqe
area No. 1 for removal by contractor or burninq in the
fire pit.
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4.3 FUELS MANAGEMENT (440TH TAW)

4.3.1 POL Fuel Area

The fuel management system at the 440th TAW comprises the POL
area which is located in the southeastern section of the base.
POL consists of one concrete-contained aircraft fuel tank
(380,000 gallons), two unloading fuel stands, one fuel filling
station, and three underground 5,000 gallons for ground vehicle
fuels. A complete listing of fuel storage tanks on the base is
provided in Table 4-3. The present above-ground storage tank
has always been used for aircraft fuel. The present use of JP-4
was initiated in 1971 when the conversion -was made from AVGAS.
The original POL unloading stations and fill stands are
currently used, with all aircraft fueling activities being per-
formed from 5,COO-qallon tank trucks.

Containment and pollution control at the POL area consisted
solely of a concrete base with berms surrounding the jet fuel

storage tank and fuel/water separator on a storm sewer line at
the tank truck storage area. In August 1984 a fuel/water sepa-
rator was installed on the effluent pipe draining the tank con-
tainment dike area directly into the southern drainage ditch.
The existing concrete tank containment area was completed in
1983. Previous containment was accomplished through earthen
berms and base.

Tank cleaning operations have been contracted off-base since ac-
tivation of the facility. At present, tank cleaning is accom-
plished approximately every six years. Remaining fuel at the
base of the tank is pumped into tank trucks for on-site use.
Residual fuel/sludge mixtures are pumped into tanks for disposal
at the fire training area. Tank bottom sludges are hauled off-
base in drums by the contractor, and washing wastewater were
pumped into the adjacent drainage ditch.

4.3.2 Fuel Spills

Small fuel spills have occurred at many areas throughout the Air
Force Reserve (AFR) base, predominantly on the flightline and
aircraft apron. These spills (usually less than 5 to 10 gallons)
result from fuel transfers and aircraft refueling operations.
Small fuel spills on paved areas have been typically washed down
with resulting wastewater flowing through storm sewer lines.

4-13
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Table 4-3

Fuel Storaqe Tanks

General Billy Mitchell Field
U.S. Air Force Reserve

Above
or

Capacity Below
Location Fuel Type (qal) Ground Containment/Protection

308 JP-4 380,000 Above Past - earth dike/
Present - concrete dike

101 Diesel 300 Below Cathodic protected
112 No. 2 Heating Oil 1,500 Below Cathodic protected
113 No. 2 Heatinq Oil 2,000 Below Cathodic protected
107 No. 2 Heatinq Oil 570 Below Cathodic Protected
200 Diesel 1,000 Below Cathodic protected
206 No. 2 Heatinq Oil 250 Above None
215 No. 2 Heatinq Oil 15,000 (2) Below Cathodic protected

20,000 (1) Below Cathodic protected
302 No. 2 Heatinq Oil 20,000 Below Cathodic protected
303 No. 2 Heatinq Oil 550 Relow Cathodic Protected
212 Diesel 1,000 Below Cathodic protected
104 MOGAS 10,000 Below Cathodic protected
300 MOGAS 500 Above Diked area

8601 Contaminated JP-4 2,000 Below Cathodic protected
8002 Diesel, Reqular

and Unleaded
Gasoline 5,000 (3) Below Cathodic protected

219 MOGAS 6,000 Below Cathodic protected
Tank Trucks JP-4 Jet Fuel 5,000 (3) Mobile
Bowsers JP-4 Jet Fuel,

Solvent 500 (2) Mobile

0
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Only one significant fuel spill has occurred at the POL area in
the mid-1960's when AVGAS was stored at the base. No records of
the spill quantity were kept, but estimates of greater than
1,000 gallons have been reported from an underground leak in the
main 8-inch feed line between the POL pump station and the stor-
age tank. The leak was evident only through seepage of fuel to
the ground surface and the resulting odors. The location of the
spill is shown in Figure 4-3.

4.4 WISCONSIN AIR NATIONAL GUARD

4.4.1 Industrial Operations

Industrial operations at the Wisconsin ANG consist primarily of
aircraft/vehicle maintenance and repair activities. These and
other mission support operations generate potentially hazardous
materials at several of the industrial shops. During shop inter-
views, estimated waste quantities used and disposal methods were
acquired. From this information, a master list of industrial
shops was prepared showing building locations, waste material
types and quantities, and past/present disposal practices. This
list appears as Table 4-4 and addresses only those activities at
the presently leased base.

A general review of the waste disposal practices that occurred
at Wisconsin ANG is discussed below. Locations of waste storage
areas and holding tanks are shown in Figure 4-4.

1960's to Mid-1970's

During this initial period of Guard operations, waste oils and
solvents were stored of in a waste tank located at the Aerospace
Ground Ecuipment Shop (AGE). The contents of this 500-gallon
underground tank were pumped out by contractors. Rinse wastes
emanating from operations were disposed of in drains connected
to oil separators. Oil wastes collected from the separators were
removed by outside contractors. Contaminated fuels were stored
in tanks for use in fire protection training. All fire training
exercises were performed at the 440th Reserve faci-:.ity. All

4 solid waste was removed by a refuse contractor.

4S
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Mid-1970's to Present

Durinq the mid-1970's, waste oils were separated and contained
in either a waste oil tank located at the Motor Pool or 55-qal-
lonq drums for removal by an off-site contractor. Waste solvents
continued to be disposed of in the waste solvent tank (AGE) and
removed by an off-site contractor. Oil separators continued to
be used with the waste oils removed by the contractor, and the
effluent from these separators was redirected from the storm
sewer to the sanitary sewer durinq this period. Hazardous waste
and waste oils are stored in an area outside the supply buildinq
in preparation for removal. The Defense Property Disposition Of-
fice (DPDO) currently is responsible for hazardous waste remov-
al. In the past year, the hazardous waste storaqe area has been
moved to a contained area in the Petroleum, Oil, and Lubrication
Compound (POL).

4.4.2 Materials/Waste Storaqe

Areas on ANG base have been used in the past or are used cur-
rentli for waste storaqe. Many of the wastes such as oils,
paints, and thinners are temporarily stored in drums and pails
at the points of qeneration. When a sufficient quantity of
wastes has been accumulated, it is transferred to the desiqnated
accumulation point.

Until 1983, the accumulation point was located in front of the
supply buildinq. Wastes were stored in 55-qallon drums awaitinq
disposition. The present accumulation is located within the POL
compound. All wastes are currently transferred to this site for
transfer to DPDO or removed by contractor.

Used oil is stored in a waste oil tank located near the Motor
Pool (Buildinq 114) and waste solvent is stored in a waste sol-
vent tank located near the AGE shop. These tanks are pumped by
an off-site contractor.
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4.4.3 Fuel Management

The fuel management system at the Wisconsin ANG consists of a
central bulk fuel storage area. This area consists of storage
tanks, fill stands, and a hydrant system installed in 1979.
Prior to 1979, aircraft were refueled by tankers using fill
stands. Currently, the hydrant system is primarily used for air-
craft refueling. The POL facility has three main storage tanks.
All three tanks currently hold JP-4 fuel. In the past, No. 2
tank has contained AvGAS. Other fuels stored on base include
diesel, gasoline, and No. 2 fuel oil. Table 4-5 gives a listing
of storage tanks on the ANG property and Figure 4-5 show tank
locations.

The three main JP-4 storage tanks are inspected every three
years and have been cleaned once. Tank sludge was shoveled into
55-gallon drums and disposed of by an off-site contractor. Final
rinses from the cleaning process are drained into the dike area
and then through oil separators to the drainage ditch adjacent
to the POL compound. Past cleaning procedure included discharge
of the final rinse from a dirt berm area into the drainaqe
ditch through a oil/water separator.

Fuel Spills

Small fuel spills of several gallons each have occurred. The
spills are primarily attributed to fuel transfer and aircraft
refueling operations. These have occurred in POL compound and
along the flightline. Spills occurring on paved areas were im-
mediately cleaned up. In past years, the fire department would
wash down the spilled fuel. Currently, the fire department uses
an absorbent material to soak up the spill and dispose the re-
mains in containers for normal refuse removal. Spill locations
are shown in Figure 4-6.

Two large fuel spills have occurred at the ANG base. Tn 1979,
No. 2 JP-4 storage tank leaked approximately 5,000 gallons into
the diked area. This leak was due to sight cauqe eruption. The
spill was contained within the diked area. Booms were also
placed in the drainage ditch receiving the dike are drainage. A
spill associated with the hydrant system occurred in the past
few years. This spill, at the No. 6 refueling pit on the flight-
line, was absorbed with oil absorbent and foam. The residual
absorbent was spread out on base property and allowed to dry.
This absorbent is still present on ANG property.
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Table 4-5

Storage Tanks

Wisconsin Air National Guard

Above
Ground
orICapacity Below

Map No. Location Fuel Type (qal) Ground Containment/Protection

1 P.O.L. Compund No. I JP-4 50.000 Above Post - earth dike/
Present (1982) - con-
crete berm

2 P.O.L. Compound No. 2 JP-4 100,000 Above Post - earth dike/
(AVGAS) Present (1979) - con-

crete berm

3 P.O.L. Compound No. 3 JP-4 150.000 Above Present (1982) - con-

crete berm

*4 Motor Pool Diesel 5,000 Below Fiberglass Tanks

5 Motor Pool Gasoline 5,000 Below Fiberglass Tanks

6 Motor Pool Gasoline 5,000 Below Fiberglass Tanks

7 Motor Pool MOGAS (Past) 10,000 Below Steel Tank - Removed in
1983

8 Jet Enqine JP-4 1,500 Above Concrete Dike
Test Stand

9 Aircraft wash Detergent 500 Below Not in Use
* Rack

*10 P.O.L. Compound De-Icer 1,500 Above Drains to Separator
Building 115 (4 Tanks)

11 Power Plant No. 2 Fuel Oil 15,000 Below Emergency Use Only

*12 Maintenance PD-680 Solvent ? Above None
Hangar
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On 22 Auqust 1968, a large gasoline pipeline leak occurred on
the eastern boundary of the ANG property. The pipeline owner was
the West Shore Pipeline Company; the pipeline had been installed
on the property prior to the lease and occupation of ANG. ANG
continued to honor the pre-existinq riqht-of-wav. Estimates of
the quantity of gasoline lost ranqed from 100,000 to 600,000
gallons. Estimated quantity of qasoline that infiltrated into
the ground ranqed from 86,000 to 400,000 qallons. Followinq the
spill, 17 test holes were duq in the area; a test hole west of
the ANG administration building contained 8-1/2 inches of qaso-

- line above the water table, an additional hole located 150 feet
north (downqradient) of the previously mentioned test hole
showed 1/4-inch of product. There are no other available data
regarding distribution of the qasoline in the subsurface. Corre-
spondence at the time reqardinq the incident indicates that it
was not considered possible to remove all the gasoline from the
subsurface.

It must be emphasized that although the leak occurred on ANG
leased property, ANG was not responsible for the leak and neith-
er owned nor operated the pipeline. The pipeline crossed the ANG
property on a pre-existing riqht-of-way.

It is reasonable to assume that the residual qasoline that en-
tered the ground at the time of the spill remains in the ground
at the present time.

4.4.4 Other Activity Areas

The ANG has several operational areas that should be noted. The
jet engine test stand, located in the southwest corner of the
ANG property has been in use since 1977. This stand is used 6 or
7 times a year for engine testing. A 1,500-qallon fuel tank is
present with hose hook-up for engine runs.

In past years, an aircraft wash area was used at the north end
of the flight apron. This area included a drainaqe system
through an oil separator with a waste oil tank and a deterqent

*storaqe tank. The deterqent was mixed with solvent to clean air-
crafts throuqh a hydrant system located on the wash area. Due to
washinq loqistic problems, this area was not often used and has
now been disconnected from any further use since approximately
1964.
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4.5 EVALUATION OF PAST ACTIVITIES

Review of past operations and waste management practices at the
USAF Reserve and Wisconsin ANG bases at the General Billy Mitch-
ell Field has resulted in the identification of 8 sites of en-
vironmental concern. The site where the 1968 gasoline spill oc-
curred at the ANG facility was not considered as part of the In-
stallation Restoration Program since the spill occurred from a
commercial interstate pipeline that was unrelated to Guard oper-
ations and activities. All other sites were evaluated according
to the flow chart shown in Figure 1-1. Based on that evaluation,
sites determined to have no potential for contamination were
removed from further consideration. Table 4-6 summarizes the
results of applying the flow chart for the U.S. Air Force Re-
serve sites and Figure 4-7 shows site locations. Storage area
No. 3 was determined to have no potential for contamination be-
cause the storage area was on a portion of the apron that is
underlain by concrete with a raised curb at the edge. The con-
crete pad and curb were considered to have been sufficient con-
tainment to prevent migration of spills into the environment.

Table 4-7 presents the results of applying the flow chart for
the Wisconsin ANG facility, and Figure 4-8 shows site loca-
tions. The jet engine test stand was considered to be well con-
tained and, therefore, does not have the potential for con-
tamination. Dripping from the solvent storage tank was consid-
ered to have no potential for migration because of the small
amount of dripping and the volatile nature of the solvent. It
is however, recommended that the tank he placed on an imperme-
able base with provizion for collecting dripped solvent.

4.6 SITES RATED BY HARM

The past storage area at the Wisconsin ANG base was considered
to have little or no potential for contamination and contaminant
migration. Drums were stored on pavement which would prevent
infiltration of drips and minor spills into the ground. Disposal
Area No. 1 was also considered to have little or no potential
for contamination because of the small quantity and the volatile
nature of the waste. The site is located in the back of the open
area between the Civil Engineering area and the base boundary.
Site use was reported limited to a single occurance in 1979.
During the fuel spill from Hydrant No. 6, absorbant material was
used for product collection. The absorbant material was taken to
Disposal Area No. 1. It has been reported that the material was
allowed to dry on the aircraft apron prior to removal.

4-26
5097A

4 . '<. . . . .- - i , . " . - , ' . - . "",-. ,- -- :" .--° . _ .



Table 4-6

Summary of Flow Chart for Areas of
Initial Environmental Concern

Air Force Reserve Facility

Potential Potential Potential
for for for Other

Contamin- Contaminant Environmental HARM
Site Description ation Miqration Concern Scores

Storaqe Area 1 Yes Yes No Yes

Storage Area 2 Yes Yes Yes Yes

Storage Area 3 No No No No

Fire Protection Training Yes Yes No Yes
Area

P.O.L. Area Yes Yes No Yes
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Table 4-7

Summary of Flow Chart for Areas of
nifm-al Environmental Concern

Wisconsin Air National Guard

Potential Potential Potential
for for for Other

Contamin- Contaminant Environmental HARM
Site Description ation Miqration Concern Scores

Past Storaqe Area No No No No

Solvent Storaqe Tank Yes No Yes No

Disposal Area 1 No No No No
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The Wisconsin ANG base drains to a drainage ditch that enters
the site from the City of Cudahy at First Street between Civil
Engineering and POL areas. The ditch exits the base at the end
of the aircraft apron. Based on review of records and inter-
views with base personnel, there is evidence to indicate that
there is the potential for small amounts of contaminants to
have entered the ditch. The potential sources include:

o Small fuel spills (less than 10 gallons each) on the
aircraft apron that were washed into the storm system.

o Discharge of solvent (PD-680) in small spills on the
flight line.

o Reported periodic discharge of methyl ethyl ketone
(MEK) to the storm system prior to 1970.

The receptor of concern for the contaminants is the sediment
in the bottom of the ditch. The ditch has been periodically
cleaned of vegetation and debris; it has been reported that no
unusual odors or staining were noted during the clean-out ac-
tivities. Because the quantity of waste discharged has been
small the ditch is maintained and there is no visible evidence
of contamination, this site is not considered to be a threat to
health or the environment.

In total, four sites (at the U.S. Air Force Reserve base) were
determined to have a potential for environmental contamination
and migration and were, therefore, evaluated using the Hazard
Assessment Rating Methodology (HARM). The HARM process considers
the potential contaminant receptors, waste characteristics, mi-
gration pathways, and waste management practices in use at the
site. The details of the rating system are presented in Appendix
D; rating sheets for specific sites are presented in Appendix E.
The HARM system is designed to indicate the relative need for
follow-on action and the resulting ratings are intended for as-
signing priorities for further investigation in order to more
fully evaluate the sites identified. Table 4-8 is a summary of
the HARM scores for the sites at the U.S. Air Force Reserve
base.
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Table 4-8

Summary of HARM Scores

Waste
Character- Waste

Receptor istics Pathways Manaqement
Rank Site Subscore Subscore Subscore Factor Score

Air Force Reserve Sites

1 P.O.L. Area 70 64 80 1.0 71

2 Fire Protec- 72 72 59 1.0 68
tion Traininq
Area

3 Storaqe 72 54 59 0.95 59
Area 1

4 Storaqe 64 60 80 0.95 65
Area 2
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4.6.1 POL Area

Based on the examination of records and interviews with Reserve
personnel, there is sufficient evidence that the POL area has a
potential for environmental contamination. As described in Sub-
section 4.3.2, only one large spill has been reported in the POL
area. The fuel spilled was AVGAS and the quantity estimated by
the base personnel is approximately 1,000 gallons. Because the
leak was underground, it is not known how lonq it existed prior
to its discovery. There is no evidence that any subsurface
clean-up activities were initiated besides the fact that the
leak was repaired. Interviews with base personnel reported that
during excavation in the POL area, visual evidence of fuel and
fuel odors have been observed in the subsurface.

There are two additional sources of contamination in the POL
area: drips and minor spills from the filling stand and dis-
charges from the tank cleaning operations as described in Sub-
section 4.3.1. Both of these sources have resulted in unknown
quanties of discharqe. A quantity can however be assumed for the
tank cleaning operations. The tank cleaning has occurred approx-
imately every six years. Tank draining was into containers and
sludge removal was accomplished by the cleaning contractor. The
tank rinse was allowed to collect in the bermed tank area and
released to the southern drainage area through an outlet in the
berm. The residual fuel was either discharged with the rinse wa-
ter or infiltrated into the unlined base of the tank area. As-
suming that 10 gallons of fuel was contained in the rinse water,
the total quantity of fuel that entered the environment is esti-
mated at 30 gallons.

Soil borinqs that have been completed in the POL area and vicin-
ity shows that they are underlain primarily by clay and clayey
silt. These materials would be low permeability soils and,
therefore, somewhat restrict vertical migration of contaminants.
Depth to croundwater in the area is apparently qreater than 10
feet, but less than 50 feet. This site received a HARM score of
71.

*- 4.6.2 Fire Protection Training Area

Based on the examination of records and interviews with base
personnel, there is sufficient evidence that the fire protection
training area has the potential for environmental contamination.
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The area of concern is located at the present fire training
area, however, the activities of concern are associated with
past operations prior to upgrading the fire training area to an
engineered and contained facility (Figure 4-1 shows the old
fire training area. During the 1960's and 1970's, the primary
area for hazardous waste storage on the base was adjacent to the
fire training pit. Each time a training session occurred, flam-
mable liquids from the storage area were poured onto the train-
ing area and ignited. Reports vary as to whether the area was
flooded with water first. The training area was reported to have
had a clay base, however, the utility of such a base as a liner
would have been seriously compromised by the heat and the sol-
vents used in the fire training area both of which can result in
cracking of the clay liner. It has also been reported that sat-
urated absorbant material and solvent soaked rags burned in the
fire tr-aning area.

The potentially affected media are local soil, groundwater, and
water and sediment in the northern drainage area. Examination of
construction plans for the new fire training facility indicate
that little soil was removed from the area for construction.
Based on drawings and interviews, most of the preconstruction
grading consisted of filling the peripheral area. It should be
be noted that some of the fill used was sediment from the drain-
age ditch that may have been contaminated by runoff from the
s'ite, Storage Area No. 1 and the aircraft apron. Natural soils
underlying the area are primarily clay and silt with low perme-
ability.

The liquids used in the fire trainino area include contaminated
fuel, waste oils, solvents, and paint thinners. The quantity
can be estimated but the proportion of the various liquids is
unknown. Assuming that training sessions were conducted 10 times
per year, 1,000 gallons of liquid used each time, and 80 percent
of the liquid was consumed in the fire, approximately 40,000
gallons of liquid could have been released to the environment.
This site received a HARM score of 68.

4.6.3 Storage Area No. 1

Interviews with base personnel have provided sufficient evidence
to determine that this storage area (located west of the fire
training area and behind the present fenced area) has the poten-
tial for affecting the environment. During the 1960's and
1970's, this area was used as the central storage for waste.
Liquid wastes were brought to this area and poured into 55-
gallon drums. As described in Subsection 4.2.5, final disposal
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was accomplished by burning the liquid in the fire training pit
or by a contractor who pumped out the drums. The potential
source of contamination is the result of drum spillaqe, overfil-
ling, and leaky drums and their quantities can only be approxi-
mated. Assuming a combined loss of all liquids of 100 to 200
gallons per year, the quantity discharged to the. environment
would be 2,200 to 4,400 gallons. Waste oil, contaminated fuel,
hydraulic fluid, paint thinners, and solvents were stored in
this area.

Potential receptors for contaminant miqration from this area
are the northern drainage ditch (receptor for contaminated run-
off and qroundwater. Accordinq to soil borinqs from the area,
the site underlain by clay and silt with limited permeability.

This site received a HARM score of 59.

4.6.4 Storaqe Area No. 2

Based on site inspection and personnel interviews, there is suf-
ficient evidence to indicate the potential for environmental
contamination.

This site includes two waste storage areas located on either
side of "D" Street at the western end of the POL area. The old
site is on the western side of "D" Street and the more recent
site is on the eastern side. Both sites have been used for stor-
age as described in Subsection 4.2.5. The sources of potential
contamination include drips, drum spills and leakage. The pri-
mary receptors for contamination would be soil and qroundwater.

* At both parts of the site there is visible staining on the sur-
face of the soil. It should be noted that drums are stored on a
concrete pad. It is not known how much liquid has has been dis-
charqed via spillaae, but it is assumed to be much smaller than
the quantity stored in area No. 1 because term usaqe is shorter
and there was greater care taken in maintaining the area.

Soils in the area are clay and silt with a low prmeability in-
hibitinq vertical miqration of contaminants. This site received
a HARM score of 58.
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SECTION 5

CONCLUSIONS

5.1 INTRODUCTION

The objective of this Installation Restoration Proqram (IRP)
Phase I study is to identify sites which have the potential for
environmental contamination resulting from past disposal prac-
tices and to determine the potential for contaminant migration
from these sites. The conclusions presented in this section are
based on review of records and files; interviews with retired/
present employees; interviews with Federal, state, and local
agency personnel; field inspections of each base; and consid-
eration of the environmental setting of each site. Table 5-1
presents a list of the potential contamination sources identi-
fied at the USAF Reserve base. Site locations are shown in Fig-
ure 5-1. Descriptions of each site are presented in the follow-
ing sections. Recommendations for follow-on investigations are
presented in Section 6.

5.2 U.S. AIR FORCE RESERVE

5.2.1 POL Area

Based on the examination and review of records and interviews
with Reserve personnel, there is sufficient evidence that the
POL area has a potential for environmental contamination and
that further investigation is warranted to determine if contam-
ination has, in fact, occurred.

The potential contaminant used for calculation of the HARM score
was 1,100 gallons of fuel. The critical element in the HARM
calculation was the fact that the appearance and odor of fuel
have been seen in excavation within the POL area. The score was
also affected by the presence of the water supply well on the
WiANG property and the Michael F. Cudahy Nature Preserve south
of the base.

The contaminant pathways of concern are groundwater and surface
water via groundwater discharge.

The HARM score calculated for the POL area is 71.
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Table 5-1

Sites Evaluated Using the Hazard Assessment
Ratinq Methodology

U.S. Air Force Reserve

Final
Operatinq HARM

Rank Site Period Score

1 POL Area 1950's to Present 71
2 Fire Training Area 1950's to 1981 68
3 Storage Area No. 1 1950's to Late 1970's 59
4 Storage Area No. 2 Late 1970's to Present 58

(Limited use since
1970)
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5.2.2 Fire Protection Training Area

Based on the examination and review of records and interviews
with Reserve personnel, there is sufficient evidence that the
fire protection training (FPTA) area has the potential for en-
vironmental contamination and additional investiqation is war-
ranted. In calculation of the HARM score for this site it was
assumed that up to 40,000 qallons of liquid may have been re-
leased to the environment; it was further assumed that this
liquid consisted primarily of the petroleum based solvents and
fuel. The critical elements in calculation of the HARM score
were waste characteristics and receptors, particularly the water
supply well north of the site. The well is pumping from the
bedrock aquifer and is cased throuqh the shallow aquifer and
may, therefore, be somewhat protected from contamination in the
shallow water table aquifer, which would be the immediate re-
ceptor for contamination.

Also of concern as a contaminant receptor is the drainaqe ditch
north of the FPTA and south of the well. This drainaqe ditch is
the discharqe area from the FPTA and may also receive qround-
water discharqe from the site. There are nonmilitary potential
contaminant sources that may discharqe to the same ditch up-
gradient of the Reserve discharges. These upqradient potential
sources include an automobile rental agency with maintenance
facilities. Contaminants from this potential source would be
similar to those that may have resulted from Reserve activities.

In addition, both the rental car agency and the Reserve have
reportedly used the bank of the ditch for fill areas. The Re-
serve placed some rubble on the southern bank of the ditch in
order to stabilize the bank. This activity took place primarily
outside (west) of that portion of the ditch that is on Reserve
property. The rental car aqency has also been reported to have
filled in the southern bank, but the nature of the material
used is unknown. Because of the potential for contamination
discharging to the ditch upgradient of the Reserve, the se-
lection of upqradient (backqround) samplina location is, as
described in Section 6, critical.

Th- 7PTA received a HARM score of 68.

5097A 5-4

* . . . * *.I* * - .- .-* . * *



5.2.3 Storage Area NO. 1

Based on interviews with base personnel there is sufficient evi-
dence of the potential for contamination to warrant a follow-on
investigation to determine if this site is a contaminant source.
The site is located adjacent to the old FPTA and, therefore, has
the potential to impact the same receptors.

In calculatinq the HARM score for this site the waste used was
petroleum based solvent. The waste quantity was determined on
the basis of 10 percent spillage from the drums stored on-site.

The HARM score for Storage Area No. 1 is 59.

5.2.4 Storage Area No. 2

This site has been identified as warrantinq follow-on investiqa-
tion based on site inspection and personnel interviews. The HARM
score calculation was based on 10 percent spillaae from the
drums. The relatively high HARM score results from the receptors
category and surface water miqration. The surface water migra-
tion calculation does not take into account the relatively flat
topoqraphy of the site area, which would mitiqate miqration of
contaminants via runoff. The quantity of waste that may have
been spilled at the site and the immediate site environment
leads us to believe? that the HARM score appears to be out of
proportion when compared to the other sites on the Reserve base.

This site received a HARM score of 58.
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SECTION 6

RECOMMENDATIONS

6.1 INTRODUCTION

Four sites have been identified at General Billy Mitchell Field
as having the potential for environmental contamination and war-
ranting follow-on actions or investiqations. The four sites are
at the U.S. Air Force Reserve Base. It is recommended that these
sites be noted on the base Comprehensive Plan and that their
presence be considered before planning any activity at these
sites.

The investigations have been designed to determine if contamina-
tion does exist and to further assess the potential for environ-
mental contamination at each of the identified sites. The rec-
ommended actions are generally a one time sampling program usinq
indicator parameters for the detection of suspected contami-
nants. Should contamination be identified at a particular site,
the sampling program may need to be expanded to further define
the extent of contamination. Table 6-1 summarizes the actions
recommended for sites on the USAF Reserve Base.

Based on the available data, it is not possible to accurately
determine local groundwater flow directions. Regional qroundwa-
ter flow is toward Lake Michigan and the groundwater gradient in
the water table aquifer is relatively flat.

It is recommended that prior to installation of groundwater
monitoring wells, geophysical surveys be conducted at certain
sites in order to delineate leachate plumes migrating from the
site. The recommended geophysical techniques are electrical
resistivity and/or electromagnetic conductivity. The results of
these surveys should be used to finalize the selection of moni-
toring well locations. During well drilling, it is recommended
that the cuttinas/samples should be examined with an organic
vapor analyzer or similar instrument to provide further data on
presence or absence of contamination. In addition, appropriate
safety precautions should be taken durinq drilling and samplinq.
The minimum well requirements are presented in Table 6-2. The
analysis parameters for soil sampling are shown in Table 6-3 and
analysis parameters for groundwater samples are shown in Table
6-4.

4
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L Table 6-1

Summary of Recommendations
U.S. Air Force Reserve

HARM Recommended Analysis
Pank Site Name Score Monitorinq List Comments

P.O.L. Area 71 Sample five Soil - If oil is found on
soil borinqs, Table 6-3 the water table,
install and Wells - additional wells
sample one Table 6-4 may be needed to
upqradient Sediment - determine extent.
wfli and two Table 6-3
downgradient
wells. Three
samples of
sediment from
the drainaqe
ditch.

2 Fire 68 Install and Wells - Upqradient well
Traininq sample one Table 6-4 location will also
Area upqradient Sediment - be used for Storage

well and two Table 6-3 Area 1.
downgradient
wells. Expand monitorinq

downgradient if
Sediment sam- analysis indicates
plinq in the contamination con-
drainage ditch tributed by Air Force
at two up- Reserve.

gradient and
two downgrad-
ient loca-
tions.

3 Hazardous 59 Sample three Soil -
Waste soil borings; Table 6-3
Storage sample up- Wells -
Area 1 gradient well; Table 6-4

install and
sample two
downqradient
wells.

4 Storage 58 Sample eight Soil - If contamination of
Area 2 soil borings. Table 6-3 soil is shown,

groundwater monitor-
inq may be required.
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Table 6-2

Recommended Minimum Well Construction Requirements

Item Description

Casing PVC with nonglue fittings.

Minimum Casing Diameter Four inches.

Screen PVC wound with nonglue connectors
and bottom cap.

Top of Screen 5 feet above the water table.

Gravel Pack 2 feet above top of the screen.

Bentonite Seal A 2-foot bentonite seal should be
placed above the gravel pack.

Grout Six to one bentonite/cement mix to
2 feet below surface. Grout em-
placed with a grout pipe. Grout
pumped through pipe to the bottom
of the open annulus (above the
seal)

Protective Cover 5-foot length of black iron pipe
extending 3 feet above the ground
surface and set in cement grout.

*Pipe diameter must be at least 2
inches greater than casing diam-
eter.

Cap A secure locking cap should be

provided.

Survey Locations and elevations of all
wells should be surveyed.
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Table 6-3

Recommended Analysis for Soil and Sediment Samplesj

Oil and Grease
volatile Organic Constituents (VOC)

Total Organic Haloqens (TOH)

Lea

Table 6-4

Recommended Analysis for Groundwater Samples

PH
Specific Conductivity

Oil and Grease
volatile Organic Constituents (VOC)

Total Organic Halogens (TOH)
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6.2 RECOMMENDED INVESTIGATIONS

6.2.1 POL Area

This area has the potential for soil and groundwater contamina-
tion and an additional investigation in the form of soil and
groundwater sampling is recommended. The predominant contaminant

%concern is JP-4, although AVGAS is also of concern. In order to
determine if fuels are present in the subsurface soil, it is
recommended that five soil borinqs be completed to the top of
the water table. Borings should be accomplished using continous
split spoon sampling. Each sample shall be examined to determine
if there is visual evidence of contamination; it is assumed that
five spoon samples shall be collected from each boring. Each
sample shall be analyzed for the parameters listed on Table 6-4.
Recommended locations for the borings are three locations be-
tween the bermed tank area and Building No. 309 and two borings
south of Building No. 309.

It is further recommended that three groundwater monitoring
wells be installed to determine if groundwater is being affect-
ed. Groundwater samples shall be analyzed for those parameters
indicated on Table 6-5. Each well shall be constructed so that,
at a minimum, the upper 10 feet of the aquifer is screened. The
suggested location of the upgradient well is the southern bound-
ary of the Reserve property at the end of "D" Street. This loca-
tion could also serve as a background well for hazardous waste
storage area No. 2 if groundwater monitoring becomes necessary
in this area. Downqradient well locations are recommended be-
tween the tank berm area and the fill stands; two of the soil
borinqs could be used as well locations.

In order to determine if contamination has reached the drainage
ditch, three sediment samples are recommended for analysis for
parameters on Table 6-3. One sediment sample should be upqradi-
ent, one sample upgradient of the discharge through the tank
berm, and the third sample downgradient of the discharge.

6.2.2 Fire Training Area

The old fire training area (located at the site of the present
training area) has the potential for causing release of contami-
nants into the environment and further investigation is recom-
mended. Because the area has been regraded and filled soil sam-
pling is not recommended as beinq useful at this site.

6-5
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Installation of three groundwater monitorinq wells is recommend-
ed. One well shall be at an upgradient location, south of the
traininq area, and north of the main taxiway. Two downqradient
locations are recommended between the training area and the
drainage ditch. The wells shall be installed to screen the en-
tire upper aquifer to allow for vertical sampling to determine
vertical distribution of contaminants in the aquifer. The rec-
ommended analysis parameters are shown on Table 6-4.

Additional sampling is recommended for the sediment in the
drainaqe ditch north of the FPTA. Because there are potential
contaminant sources upqradient of the Reserve, sediment samples
from at least two upqradient discharqes are recommended: one
above the rental car location and the other immediately below
the rental car location. Three downqradient locations are also
recommended: immediately north of Building No. 219, at the
western boundary of the base, and at the northeastern boundary
of the base. The parameters for analysis of these samples are
shown in Table 6-3. It is recommended that three samples be
collected across the ditch at each location, and that these
three samples be composited to obtain a sample representative of
the cross-section of the ditch. The samples should be collected
from a depth of 18 inches since the sediments of concerns are
those that have been deposited from the 1950's to the late
1970's.

It must be emphasized that there is a probability that there is
an upqradient contamination source. Analysis of sampling results
should focus on increments of contamination above contaminant
levels found in the background samples.

6.2.3 Storage Area No. 1

This site has the potential for being a source of environmental
contamination and is recommended for additional investiqation to
determine if contamination exists. The recommended investigation
includes completion of three soil borinqs and three monitoring
wells. The soil borings shall be completed and sampled as de-
scribed in Subsection 6.2.1. The borinq locations should be
north of the fenced area, but within 100 feet of the fence,
analysis parameters are shown on Table 6-3.

6-6
* 5097A

- .-....



The upqradient monitor well can be the same upqradient well de-
scribed in Subsectior ' .2.2 for the fire training area. The two
downqradient locations are- approximately 100 feet north of the
fence. These locations are recommended to avoid drilling through
potentially contaminated soi.l and transferring contaminant to
groundwater; nowever, it is recommended that the wells be locat-
ed close to the poteritial contamirant source in order to assist
in differentiating hptween t :e storaqe area and the fire train-
inq area as the source.

6.2.4 Storage Area Vo. 2

The sit? has bee'n determined to be a potential contaminant
source, The reccmmended follow-on investigation to determine if
contamination ex.3r3 is the completion and sampling of eight
soil bering,.. Eacn boring shall be completed to the water table
and continuously saimpled with a split spoon; five samples are
assu-ed for each borinq. Analysis parameters are shown on Table
6-?. Four borinqs Phalil be completed on each side of "D" Street
in the storaqe area. S'iould soil contamination be identified, it
may be necessary to install and sample groundwater monitoring
wells to determinc if contamination has migrated to the water
table.
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.. Katherine A. Sheedy

F: I
L 1

Fields of Competence Initial Assessment Studies to identify possible con-
tamination resulting from past practices at military in-

Geologic investigation and site evaluaticn; environmen- stallations.
tal impact assessment, quantitative and qualitative Assessment of groundwater contamination from a
groundwater analysis, design of groundwater monitor- municipal landfill in the Atlantic Coastal Plain including
ing systems. aquifer simulation to determine migration 10, 20 and 30
Experience Summary years n the future.

Hydrogeologic assessment of a multi-source military in-
Nine years experience in geological investigations in- stallation. The project includes groundwater modeling
cluiding environmental impact analysis in geology, for the installation and for areas outside the installation
groundwater, and soils; hydrogeologic investigations of in conjunction with State and Federal agencies.
hazardous waste sites, preparation and delivery of ex- Design of monitoring systems for a large industrial com-
pert testimony, assessment and mitigation of low-level plex in Montana.
radioactive contamination of groundwater and soils;
migration of low-level radioactive contamination of Assessment of regulatory requirements for hazardous
groundwater and soils; migration of radionuclides in waste lagoon closure in over forty states.
groundwater; site stability in limestone terrains; Assessment and analysis of emerging trends in ground-
development of evaluation criteria for site search and water research as applied to the utility industry.
sel.ction projects; pre-mine opening hydrologic in-
vestigations for surface and underground coal mines; Preparation of EPA Remedial Action Master Plans for
development of clean-up strategies for hazardous and five uncontrolled hazardous waste sites.
radiodctive waste disposal sites; Environmental Impact Principal investigator for geology, soils and ground-
Statement preparation and review; site suitability in- water portion of an Environmental Impact Statement for
vestigations of waste disposal facilities for industrial the decontamination of a radioactive waste disposal
and residential developments. site in Canonsburg, Pennsylvania.

Credentials Project manager and principal investigator on clean-up
of a site contaminated by pharmaceutical wastes in

B.A.-Queens College, CUNY (1969) New Jersey.
M.S., Geology- University of Delaware (1975) Project manager and principal investigator for

assistance in EIS preparation for five synthetic fuelAmerican Geophysical Union plants in east-central United States.
Geological Society of America Evaluation of environmental impact and operation of 23
National Water Well Association, Technical Division municipal landfills in the Atlantic Coastal Plain.

Hydrogeologic investigations at mine sites prior to, dur-Employment History ing and after mining operations in Illinois.

1974-Present WESTON Hydrogeologic investigations to determine site
suitability for landfills, sewage sludge disposal, spray ir-

1972-1974 University of Delaware rigation and industrial waste disposal.

Key Projects Principal investigator on a dredge material disposal site
feasibility study for Interstate Division for Baltimore Ci-

Preparation of RCRA Part B permit application for ty. This project was conducted to evaluate the feasibility
facilities in the Midwest aid on the West coast. of specific sites for disposal of 5 million cubic yards of

Professional Profile
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material dredged from the Fort McHenry Tunnel in Development of a state-of-the-art study and environmen-
Baltimore. The evaluation included examination of tal analysis of the geothermal steam industry.
costs, engineering feasibility, site stability, impact on
biology and groundwater and ultimate use of the site as Publicationis
an inner-city park.
Supervision of an investigation to determine ground- Sheedy, K. A., 1979, "Three-Phase Approach to Deter-
water quality, delineate the extent of groundwater pollu- mination of Site Stability in Limestone". Presented at

tion and develop a groundwater-quality management Association of Engineering Geologists 1979 Annual

program for a six-county area. Evaluated the adequacy Meeting, Chicago, Illinois.

of existing groundwater-quality standards and in- Sheedy, K. A., Schoenberger, R. J., Haderer, P., Dovey,
teracted with regulatory agencies. R., 1979, "Solid Waste Disposal in the Coastal Plain: A

Evaluation of groundwater quality, quantity and Case Study." Presented at Association of Engineering

facilities; impact on groundwater for sites in semi-arctic Geologists 1979 Annual Meeting, Chicago, Illinois.
environments and within the Columbia River Basin Pro- Sheedy, K. A., Leis, W., Thomas, A., 1980, "Land Use in
ject area. Limestone Terrain, Problems and Case Study
Environmental assessment for a 200,000-BPCD refinery Solutions". In Applied Geomorphology, (The "Bingham-

on a semi-arid island with extensive groundwater use in ton" symposia; 11) George Allen and Unwin, 1982.

the West Indies. Sheedy, K. A., Leis, W. Bopp, F., Anderson, J., "Use of
Evaluation of structural stability problems in limestone Ground Penetrating Radar in Limestone Terrain".
solution area in Pennsylvania. American Geographers Association, 1981.

Supervision of a leachate collection system and ground- Sheedy, K. A., "Methodology for the Selection of Low-
water monitoring program for an industrial landfill. Level Radioactive Waste Disposal Sites". American

Nuclear Society, 1982.

Investigation of potential sources of petroleum product
found to be discharging through the subsurface, at the
sho' of Lake Erie.
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Michael F. Cola

Fields of Competence stabilization methodology for an in-situ closure alter-
native. Development of bench-scale testing and field

Solid and hazardous waste management: hazardous pilot study protocols for the in-situ stabilization of
waste site remedial actions; radioactive waste manage- the oily sludge waste at Bruin Lagoon. Prepared con-
ment; site characterization, field investigations, and en- tractor bid specifications.
vironmental sampling of groundwater, soil, and surface
water media; solid waste collection, storage and Evaluation of clean-up scenarios at an existing in-
disposal, and resource recovery unit operations. dustrial complex of over 2,000 acres in California con-

taminating the soil and groundwater quality through
Experience Summary storage, spillage, and deep-well injection of organic

and halogenated compounds.
Three years of civil and environmental engineering ex- Development of regulatory and technology guide-
perience in the tields of hazardous and solid waste lines for the closure of inactive explosive waste
management including. industrial and hazardous waste lagoons at over 40 U.S. Army installations. Analyzed
treatment, storage and disposal technologies; hazard- the waste lagoon characteristics and installation
ous waste site remedial action alternatives; the area characteristics and installation area character-
engineering responses of clay soils to the presence of istics, as well as the Federal and state regulatory re-
hazardous waste chemicals; modelling and evaiuation quirements for closure of inactive land disposal
of complex cover systems for application at hazardous facilities. Evaluated in-place closure technologies for
waste disposal facilities; radioactive waste disposal application with groundwater isolation and pumping,
strategies; resource recovery and refuse to energy surface soil capping, and explosive waste desen-
technologies. sitization.

Credentials Assessment of available hazardous waste manage-
ment technologies for implementation on a pro-

B.S., Civil Engineering-Duke University (1980), Cum vincewide scale for Ontario, Canada. Analyzed ap-
Laude propriate chemical and physical treatment

strategies, incineration technologies, fixation/
M.S., Environmental Engineering-Duke University stabilization approaches, and ultimate disposal alter-
(1981) natives for application to Ontario's industrial waste

Chi Epsilon streams.

Evaluation of potential remedial action clean-up
Employment History strategies under Superfund for Matthews Elec-
1981-Present WESTON troplating, a site where soil and groundwater con-

tamination resulted from chromium plating opera-
1980-1981 Duke University tions. Conducted the site characterization field work,

environmental sampling, and geologic soils in-
Key Projects vestigations. Prepared the engineering feasibility

Served as Project Engineer for the following WESTON study for the selected remedial action alternative.

hazardous and solid waste management projects: Evaluation of a municipally-operated refuse-to-
energy resource recovery system for Salem County,

Development of a remedial action clean-up program New Jersey. Prepared the system design based on
under "Superfund" for Bruin Lagoon, a 3-acre acidic Countywide waste stream characterization, iden-
oil sludge lagoon located in western Pennsylvania. tification of potential energy markets, evaluation of
Prepared the design of a complex cover system, incineration technologies, and cost-effective
groundwater controls, and sludge dewatering/ analysis.

Professional Profile
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Development of a remedial action cleanup program at Publications
a major industrial site on Lake Michigan where
massive PCB spills and discharges have con- "The Effect of Electroplating Wastes Upon Clay As An
taminated soil and surface water quality. Impermeable Boundary to Leaching," M.S. Thesis by

As a Research Assistant at Duke University, supervised M.F. Coia.
the following projects in solid, hazardous, and radioac- "The Leaching of Electroplating Wastes Through Clay
tive waste management: Liners," by M.F. Coia, J.J. Peirce, and P.A. Vesilind.

Analysis of permeability rate and other structural Presented at the 1981 AIChE 74th National Conference.
alterations in clays and clay soils when exposed to "Bruin Lagoon: Remedial Clean-Up of Hazardous Waste
industrial and hazardous waste leachates in comple- Sites Under Superfund," by M.F. Coia and J.W. Thorsen.
tion of a Master's degree thesis in environmental Presented at the 1982 Mid-Atlantic Industrial Waste
engineering. Conference.

Prepared the methodology for evaluation of a poten- "Remedial Superfund Actions: Procedures and
tial low-level radioactive waste disposal facility in Results," by J.W Thorsen and M.F. Coia. Presented at
Research Triangle Park, North Carolina the 1982 National Conference of ASCE, Environmental

Evaluation of resource recovery applications in North Engineering Division.
Carolina, including the potential use of a shredding "Remedial Actions at Industrial Waste Sites: A Case
operation at the Durham sanitary landfill. History, Bruin Lagoon," by M.F. Coia. Presented at the

1982 Engineering Foundation Conference: Industry
Response to the Hazardous Waste Challenge.
"In-Place Slabilization and Closure of Oily Sludge
Lagoons,' by A.A Metry, M.F. Cola, M.H. Corbin, and
A.L. Lent-, Presented at 1983 WPCAP Technical Con-
ference.
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." David J. Russell
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Registration Key Projects

Engineer-in-Training in the State of Pennsylvania Team Leader on a project at Brunner Island Unit 3,
responsible for conducting particulate and SO x tests at

Fields of Competence one of four sites sampled concurrently for Pennsylvania
Power and Light Company, Hazleton, PA.

Wastewater treatability studies; municipal and in- Team Leader responsible for conducting particulate,
dustrial wastewater sampling; wastewater treatment SOx, and scrubber liquor entrainment tests during pro-
plant operations; monitor and control analyses for plant grams at Eddystone Units 1 and 2 for Philadelphia Elec-
performance and operations; biodegradation studies. tric Company, Philadelphia, PA.

Experience Summary Assistant Project Scientist for a bench-scale modeling
study of an industrial treatment system being evaluated

Bench-scale modeling of industrial wastewater treat- for upgrading of cyanide and chromium removal.
ment systems; execution of static aquatic bioassays; Assistant Project Scientist for establishment, certifica-
RCRA testing to include EP toxicity and ignitability tion, and operation of a standardized test for screening
testing; establishment and operation of standardized the anaerobic digestion inhibition potential of materials
bench-scale tests for biodegradability and anaerobic prior to introduction to commerce.
digestion inhibition; water quality sampling of rivers and
streams. Assistant Project Scientist for execution of static

bioassays for a pharmaceutical firm as part of NPDES
Credentials compliance testing.CParticipant 

in large-scale review of NPDES permit and
B.S., Environmental Engineering-Temple University compliance information for a West Virginia coal mine.
(1980) Project Scientist for preparation and execution of RCRA

National Society of Professional Engineers testing for a variety of clients.

American Red Cross Certification in Cardiopulmonary Participant in large-scale water quality sampling projectResuscitation (CPR) along 35 miles of a Pennsylvania river for three Penn-

Basic life support course in Self-Contained Breathing sylvania power utilities.

I Apparatus (SCBA)

Safety planning training

Employment History

1981-Present WESTON

1980-1981 Hatfield Township Municipal
Authority

1979 Environmental Protection Agency

Professional Profile
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Table B-I

List of Interviewees
U.S. Air Force Reserve

Approximate
Service

Area of Knowledge (years)

1. Aircraft Maintenance 5
2. Corrosion Shop 5-1/2
3. Fuel Cell 16-1/2
4. Aircraft Maintenance 29
5. Aircraft Maintenance 20+
6. Flight Line 27
7. Aircraft Maintenance 20+
8. Material Control 24
9. Material Control 24

10. Ground Maintenance 5
11. Operations Shop 14
12. Foreman, POL Area 13
13. Base Fire Department 17
14. Contract Office 2/3
15. Aircraft Maintenance 8
16. Photo Lab 12
17. Public Affairs 7
18. Liquid Fuel Maintenance 5+
19. Contract Office 12
20. Occupational Health Permits 4
21. County Fire Department 25+
22. Supply/Disposal of Material 27
23. Wing History 3

B-1
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Table B-2

List of Interviewees
Wisconsin Air National Guard

Approximate
Service

Area of Knowledge (years)

1. Motor Pool 35
2. Motor Pool 35
3. Building and Grounds (11 years in

buildings) 30
4. Medical Clinic 27
5. Personnel and Supply 31
6. Support Equipment (nonpowered) 5
7. AGE Shop 30
8. Foreman, Engine Shop 30
9. Fuel Cell Repair 20

10. Corrosion Control 7
11. Sheet Metal/Weldinq
12. Maintenance 7
13. Maintenance 7
14. POL Area 19
15. Commercial Flight 15+
16. Fire Department 10
17. Base Engineering 10

B-2
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Table B-3

List of Outside Agencies

Jim Beyers
National Archives and National Records Center

Research Assistance and Information
Washington, DC
202-523-3218

Steve Bern
Records Officer

Washington National Records Center
Suitland, Maryland

301-763-1710

Bill Lewis
Washington National Records Center

Suitland, Maryland
301-763-1710

Mr. Eldridge
Army Records Office

703-325-6179

Ed Reese
Records Officer

Military Archives Division
Modern Military Headquarters Branch

Washington, DC
202-523-3340

Grace Rowe
Air Force Records Management

Air Force Records
Washington, DC
202-694-3527

John Brabacker
Soil Scientist

Wisconsin Soil Conservation Service
Madison, Wisconsin

608-264-5334

B-3
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Table B-3
(continued)

William Crowlute
Wisconsin Department of Transportation

Special Services
Madison, Wisconsin

608-266-7809

Kevin Kessler
Groundwater Coordinator

Wisconsin Department of Natural Resources
Madison, Wisconsin

608-267-9350

Frank Schultz

Wastewater Supervisor
Wisconsin Department of Natural Resources

Southeastern District
Milwaukee, Wisconsin

414-562-9653

Will Wawrzyn
Water Resources Management Unit

Wisconsin Department of Natural Resources
Milwaukee, Wisconsin

414-562-9668

Publications Clerk
Wisconsin Geological Survey

Madison, Wisconsin
608-262-1705

Richard Bantel
Branch Manager

EPA Region V Remedial Response Group
Chicago, Illinois

4 312-353-9773

B-4
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Table B-3
(continued)

pi
Sally Swansin

EPA Region V Wastewater Management Branch
Chicago, Illinois

312-886-0497

Donald Reed
Biologist

Southeastern Wisconsin Regional Planning Commission
Waukesha, Wisconsin

414-547-6721

Don Martinson
Transportation Planner

Southeastern Wisconsin Regional Planning Commission
Waukesha, Wisconsin

414-547-6721

Bruce Rubin
Chief Land Use Planner

Southeastern Wisconsin Regional Planning Commission
Waukesha, Wisconsin

414-547-6721
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Table C-1

U.S. Air Force Reserve Operation

Handles Generates
Loca- Hazardous Hazardous Handling Procedures

Shop tion Material Waste Past Present

Aircraft Maintenance

AGE 219 Yes Yes Base contractor DPDO, service
or fire pit contractor

Avionics 217 Yes No

Environmental Shop 217 Yes Yes Pit drains with Pit drains with
separators separators

Flight Line 217 Yes Yes Contractor or DPDO, service
fire pit contractor

Fuel Cell 217 Yes Yes Fire pit for Recycled
training

Machine Shop 217 Yes No

Phase Dock 217 Yes No

Pneudraulic 217 Yes Yes Base contractor DPDO, service
or fire pit contractor

Propulsion and Engine 208 Yes No

Repair and Reclamation 217 Yes Yes Base contractor DPDO, service
or fire pit contractor

Sheet Metal 217 Yes No

Welding 217 Yes No

Corrosion Control 219 Yes Yes Base contractor DPDO, service
or fire pit contractor

Battery 108 Yes Yes Neutralized to Neutralized to

sanitary sewer sanitary sewer

C-1
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Table C-I
(continued)

Handles Generates
Loca- Hazardous Hazardous Typical TSD

Shop tion Material Waste Past Present

NDI 218 Yes Yes Sanitary sewer Sanitary sewer

Life Support 112 Yes No

Survival 112 Yes Yes Dumpster (small quantity)

Civil Engineering

Heating System 215 Yes Yes Sanitary sewer Sanitary sewer

Paint 106 Yes Yes Base contractor DPDO, service
or fire pit contractor

* Roads and Ground 106 Yes Yes Base contractor DPDO, service
or fire pit contractor

Plumbing 106 Yes No

Carpentry 106 Yes No

* Support

Vehicle Maintenapce 104 Yes Yes Base contractor DPDO, service
or fire pit contractor

Supply 205 Yes Yes Base contractor DPDO, service
or fire pit contractor

POL 303 Yes Yes Fire pit for Recycling
training

C-2
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Table C-2

Wisconsin Air National Guard Operation

Handles Generates
Loca- Hazardous Hazardous Typical TSD

Shop tion Material Waste Past Present

AGE 108 Yes Yes Solvent waste Solvent waste
tank tank/oil waste

tank

Corrision Control 105 Yes Yes Solvent waste Solvent waste
tank tank

Engine Repair 107 Yes Yes Solvent waste Waste solvent
tank tank/oil waste

tank

Fire Department .03 Yes No

Fuel Cell Repair 106 Yes No

Aircraft Maintenance J0a Yes Yes Solvent waste Solvent waste
tank tank

Medical Center 113 Yes Yes Silver recovery Silver recovery
and DPDO

Motor Pool 114 Yes Yes Waste solvent Waste oil tank
tank

DPDO

Neutralization

Nonpowered 106 Yes Yes Waste solvent Waste solvent
tank tank/waste oil

tank

Drains/sepa-

rator

DPDO

Sheet Metal/Welding 106 Yes No

C-3
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Table C-3

U.S. Air Force Reserve

Aircraft Maintenance

Handles Generates
Loca- Hazardous Hazardous ?ypical TSD

Shop tion Material Waste Past Present

Avionics 217 Yes No

Environmental 217 Yes Yes Pit drains with Pit drains with
separators separators

Flight Line 217 Yes Yes 55-gallon drum DPDO

Storm sewer Drain to sani-
tary sewer

Fuel Cell 302 Yes No

Machine 217 Yes No

Phase Dock 217 Yes No

Pneudraulic 217 Yes Yes Base contractor DPDO

Propulsion and Engine 208 Yes Yes 55-gallon drum DPDO

Repair and Reclamation 217 Yes Yes Base contractor DPDO

Sheet qetal 217 Yes NO

Welding 217 yes No

Maintenance

Carpentry 106 Yes No

Electrical 106 Yes No

Paint 106 Yes Yes Fire pit DPDO

Plumbing 106 Yes No

Roads and Grounds 106 Yes Yes Base contractor DPDO

C-4
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Table C-3
(continued)

Handles Generates
Loca- Hazardous Hazardous. Typical TSD

Shop tion Material Waste Past Present

SUoDPOrt

ACE 219 Yes Yes 55-gallon drum DPDO

Corrosion Control 2i9 Yes Yes 55-gallon drum! DPDO
Base contractor

L~ife Support U12 Yes No

Survival 112 Yes3 Yes DPDOI
Vehicle Maintenance 104 Yes Yes Pit drain DPDO
Battery 108 Yes Yes Neutralization Neutralization

4Dr 218 Yes Yes Silver recovery Silver recovery

Dilution to Dilution toI
sanitary sewer sanitary sewer

55 gallon drum 55-gallon drum

supply 205 Yes Yes 55-gallon drum DPDO

Liquid Fuel Maintenance 215 Yes No

H eating System 215 Yes No

POL 303 Yes Yes Waste fuel tank to fire pit

Dilution to sanitary sewer

C-5
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APPENDIX D

USAF INSTALLATION RESTORATION PROGRAM

flZARD ASSESSMENT RATING METHODOLOGY

BACKGR0UND

The Department of Defense (DOD) has established a comprehensive

program to identify, evaluate, and control problems associated with past

disposal practices at DOD facilities. One of the actions required under

this progrm is too

*develop and maintain a priority listing of con-
tamJnated installations and facilities for remedial
action based on potential hazard to public health,
welfare, and environmental impacts." (Reference:
DZQPPH 81-5, 11 December 1981).

Accordingly, the United States Air Force (USAF) has. sought to establish

a system to set priorities for taking further actions at sites based

upon information gathered during the Records Search phase of its

Installation Restoration Program (IRP).

The first site rating model was developed in June 1981 at a meeting

with representatives from USAF Occupational Environmental Health

Laboratory (OE1), Air Force Engineering Services Center (AFESC),

Engineering-Science (ES) and CZ2M Hill. The basis for this model was a

system developed for EPA by 3MB Associates of McLean, Virginia. The 3M

model was modified to meet Air Force needs.

After using this model for 6 months at over 20 Air Force installa-

tions, certain inadequacies became apparent. Therefore, on January 26

and 27, 1982, representatives of USAF OM, AFSC, various major com-

mands, Engineering Science, and C8 2M Hill met to address the Lnade-

quacies. The result of the meeting was a new site rating model debigned

to present a better picture of the hazards posed by sites at Air Force

installations. The new rating model described in this presentation is

referred to as the Hazard Assessment Rating Methodology.

D-1



PURPOSE
The purpose of the site rating model is to provide a relative

ranking of sites of suspected contamination from hazardous substances.

This model will assist the Air Force in setting priorities for follow-on

site investigations and confirmation work under Phase 11 of ZIP.

This rating system is used only after it has been determined that

(1) potential for contamination exists (hazardous wastes present in

sufficient quantity), and (2) potential for migration exists. A site

can be deleted from consideration for rating on either basis.

DESCRIPTION C OMM

Like the other hazardous waste site ranking models, the U.S. Air

Force's site rating model uses a scoring systm to rank sites for

priority attention. Nowever, in developing this model, the designers

incorporated some special features to meet specific DOD program needs.

The model uses data readily obtained during the Record Search

portion (Phase I) of" the ZRP. Scoring judgments and computations are

easily made. In assessing the hazards at a given site, the model

develops a score based on the most likely routes of contamination and

the worst hazards at the site. Sites are given low scores only if there

* are clearly no hazards at the site. This approach meshes well with the

policy for evaluating and setting restrictions on excess DOD properties.

As with the previous model, this model considers four aspects of

the hazard posed by a specific site: the possible receptors of the

contamination, the waste and its characteristics, potential pathways for

waste contaminant migration, and any efforts to contain the contamsi-

nants. lach of these categories contains a number of rating factors

that are used in the overall hazard rating.

The receptors category rating is calculated by scoring each factor,

multiplying by a factor weighting constant and adding the we-ghted

scores to obtain a total- category score.

D-2I
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The pathways category rating is based an evidence of containant

migration or an evaluation of the highest potential (worst case) for

contaminant uLgratLon along one of three pathways. If evidence of

contaminant migration eists, the category is given a subacore of S0 to

100 points. For indirect evidence, 80 points are assigned and for

direct evidence 100 points are assigned. If no evidence is found, the

highest score among three possible routes is used. These routes are

mrface water Lgration, floodLng, and grouwd-water migratLon. nvalum-

tian of each route involves factors associated with the particular ai-

gration toute. The three pathways are evaluated and the highest more

among all four of the potential scores i,, used.

The waste characteristics category is scored in three steps.

First, a point rating is assigned based on an anesesment of the waste

quantity and the hazard (worst case) associated with the site. The

level of confidence in the infoxmatLon is also factored into the as-

sessment. next, the score is multiplied by a waste persistence factor,

which acts to reduce the score if the waste is not very persistent.

Finally, the score is further modified by the physical state of the

waste. Liquid wastes receive the maxinu score, while scores for

sludges and solids are reduced.

The scores for each of the three categories are then added to-

gether and nozralized to a axima possible score of 100. Then the

waste anagement practice category is scored. Site* at which there is

no contaiment are not reduced in score. Scores for sites with limited

containment can be reduced by S percent. If a site is contained and

*. well managed, its score can be reduced by 90 percent. The final site

score is calculated by applying the waste manaument practices category

factor to the am of the scores for the other three categories.

* D-3
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FIZGURE 2

HAZARD ASSESSMENT RATING METHODOLOGY FORM
PqO I of 2

W IF IZZ

uCz= m?

UTZorA orzhmCROMRU

L RtECEPTORS

Rating Factor Posibj..
Rating Factor - _________ Mutole Scar*_____

A. Powsiution withitn 1,000 feet of site 4 _ ___

a. iitance w naest wel 10___

C. Lodi useman within -1 stil. CaiMa- 3 __________

o. oiutans to reservtionl boundme- - _____ ____

z. ccitioaL Swteomuet wthin I mile raius of site o_____

F. motor quity at- nearest tortis wait body 6____ ____

CL Ground watr of uuwe aquif_

it. oPuIACUM servedf by surfae Mitge sin
* . ~vithia I mles udownstra of $its _________

1. Populatiom ei. vd by ro n-wat" anly
within 3 miles o1 lt . . ..te0

lubtatas

29"rOVs Mb*Ogu (100 1 factor iCOn 9mtotallsaxirom score subtotal)

IL WASTE CHARACTERISTMC

A. Select 00 factor 900CO 060014 40 tbO 4tizatad qiamtity, the duegre at hasudo an the auaidenae jewel at
* the ingormatin.

. waste quantity (S a MAU#. K a MAIM, 16 a Xqe)

2. Cmnfidmnce levu (C w confirmud. 2 a suspected)

3. ga ,od cat g ( high# N a medriu & a Is

fat subawrn A Iftan 20 to 100 based an factor scre farin

. Apply peristedm fc
Factor Subscove A X Persiutence Factor l ubawre 3

C. A ly physical.i ats =ntgUes ,

Submits 3 2 X MICaL Stae" %U12ipU&: WeVst* Chauauteristics Suboot.
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FIGURE 2 (Continued)
Page 2 of 2

IL PATHWAYS
Factow Nau~min

Rating rector Possible
Rating Tactor (0-3) NIqutlpLler Scoce Score

A. If thae L evtidence of migration of haudaua contamniants, aslgn maalmsp factor GuAbcoce of 100 points foc
dicect evidence or 80 poina foe Ldlrocz evidence. if dLeat swidence sasta than ptoceed to C. it no
evidenae oc Lindrect evidence mists, pcoceed to a.

Subscore

a. Rate rh aiqvaton potatial fb0 3 potential mtbv sP73 murface vter migration, Coding, and groumd-vate
£igration. Select tie higest rating, p roceed to C.

1. butae intec uigr'vion

Disace to nearest imurface water_______ ____________

Surface arosia~_____

0 Subtotals

S|dbOOt (100 1 factO r 4o btota.L/atmcmut moOe btotaJL.I

*2! ~ pIodn t
Subsoote (100 x factoc *core/31

3. Om -swter aiqzati.

.! :z a z !

'.. ~ ~ 2W to g: round .Vtar, ,

gote ocea ttion . 6

Sai pe"Wabilty

Subsurface Clow

Dire t aceea to gro d vater __.

subtatals

Submcor (100 x factor c r subtOta/taia c ore subtotal)

C. igqlest pathway suecore.

enter t i qhest nbecore value frmi A, 2-1, 5-2 or 3-1 above.

Patumys Subscoce

0
IV, WASTE MANAGEMENT PRACTICES

A. Avereqe the tWles ubmore foe real OtS, vasts obstacteristlcs, and petuvays.

Waste hataceteistics

Total divided by 3

(oas ?ots care

a. AppLy faat fat vaste contaament frno waste sangnent pcatice.

to Total sot I Veits MMaqemat Prectices Factor Fna.L Score
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

mum C POL Area -

WCATON Southeast Coil,]er of Base

CA= CrEaMON C m= 1950's to Present
.NX/0MAT U.S. A-r Force Reserve

com ,m/sana ums ,r.. sr..:!l leaks, and tank cleaning waste in previously
K: unlined berm.

L RECEPTORS
Bango Fato oslem
(0_-n) _q_____3 lScor, __o__e

A.~jl~ vtit itin 1,000 feec of site 1 1 4 4 12

-- "- ""___ __ " _.. .. 2 20 30

a. CLtiJca eri nmt wrt,.btr I 3le c I 3 1 o8 10

0 20 30
. water qua. of neatest artas mates 0 1.. 0 18

.C. o,-",,. water .., of aquifer 2 18 27

U. Popultion jrved by surface water MP- 18 -8

v ta i ies dovnstrow of #I ts ___

_trhn 3 ils o site -- 2 12 18

Subtatal 12C 180

lecostareab osce (100 I toator scc =btor,/awn acoe uaco obt~at.l 70

1L WASTE CHARACTEi[ST1C

A. Select the rnctor bwe , btax^ on h. timatd quantity, t.e degre, of haard. a i the confidence leveL of
the Lanormatioa.

1. Waste quanticy (2 a aal., N - a di1, , * Le;e) M

2. Conf idence lee, CC cowfirinsi. 3 a supected) -

3. sard catinq (I e high, K * sdiu. L a lo) H

ato Subscce A (fzom 10 to 100 based an factor sctire matrix) 8 0

S. App y persistence factoc

racte: Itabcore A I Pesstanae fator * Sabace: a

80 1 .8 * 64

C. Awly Vi6lcal. state mAICIpL1e

Sub0c~e 3 I PbYVIcal State .aultiqUat V Cst Chwascteristics Suba ceo

64 1 * 64
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Page 2 of a

IL PATHWAYS
• r~tot InLm m

atsa factor pesbLe
Rating factor (0-3 ' malpUlter $coce Iore

A. If thete L evidence of ultgrate of hazardous aninants, aselgn mimm f oe - aboos oft lO0 points loa
diect evidence as 80 point f£ i lndirect evidem. I diret evidencm emitsa then.poceed to C. If no
evidence at indixect evidence mes,, pICoce to aI.

sabe 80

a. tta the t9psation ipmtntiaL for 3 potentil patbau, M surtwe water altiLM, tloodla., and ground-wat
il;r: au. S.ac an bigbeat reti.g, and p9c0eed W C.

*I. 8mie w te sire utes

Distanw t onsarest mar fa wftr 3 e 24 24
net lOnecipitatian .. I 2 1 ]2 is

Sur ac er~dion .- 0e02 4

2 12 18

t16 24

. a 64 108

&*s 00 !acc inoWte ublmtarlsexima swe soubotal) 59

2.Y.odi -0 1 0
aubmce (100 x acto sowe/) 0_

2. ctnd-vster aWnLIO

3 24 24
term to grow water .-. 3I 2

net Precipitatian 2 " 12 18
1. 8 24

$oil inabilitY- ,,,24
2 16 24
3 24 24

Diret au n to roud water g ______

84 114

Subs ca (1,0 1 taeter son btotalmL suf u.L) 74

C. i"qhtMt Pathvy suaro.

antat asm hitghest are value trow a. &-1, 9-1 cc *4 above. Fathuys" bubecoe 80

IV. WASTE MANAGEMENT PRACTiES

A. Avereag the ibm inb eres tot receptorsu, mm ebarafteratlics, ad p thas.

Recptors 72
waste Cbazeatesulas

"t" 214 dLvided by 3 m 71
arose mc

a. Aep y fines fee wste o otal me tram waste ana mnt. psntleos

Gross TotA Some I Waste Nanagement Practlee Tea w FinaL Score
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Ple I of 3

m or szjz Fire Training- Area - 440th TAW
Lo-%% o Beneath present Fire Training Area (8906)

*o uoO o 1936 (?) - 1981
o'orm a U.S. r F..Ic'2 Reserve
* wqmn/w.=McBit' was ieplaced by updated design with containment at the
sin JA= BY Sheedy same location.

L RECEPTORS

lating Factor Possible
Rating vector (0-3) pultialler Score Score

A. Pomlatbco rit wthi 1,Jo feet of site 2 4 8 12

a. Distance ta ftoarpt'v.U __3 10 30 30

C. Land ue/in I CIA radius 2 , 6 9

,t.,3 18 18

a. CtticaL , iroment.,_ 'tthif I ale radium . sit. .. 2 10 20 30

p. Water a.ity of r.est suz-ae water body I a

0. Ground *e, use ofm_ _w__ _w_ 2 9 18 27

i. PopuLation served by sufaoe ater supply 18 -18
withifn 3 miles dowatrem o ,its

t. "puiation ssred by qrof,,A-vatet supply 2 12 18
within 3 mils of sit.e _______________6_____ _____

a. 130 180

Receptors m mbecore (1001 factor ware msbtatal mam s-ore subtotal) 72

I. WASTE CHARACTISTICS

A.Select the fact-or wars based an the eatiasd. quantity, the deigree of hazard.* and the confidence leeli of
teLnfosation.

I. wat qwanti.v (S wal. r , sediumi. L a luge) L

1. Confidence 1"eI (C a cnimed. 2 - @ Pcted) C.

3. sasar4 rating Is 0 high* v a sedl-, r. a low) M

K uoe suzsio( e A (t. am2Llo 00 hased an factor score mat riz) 80

3. Apply persistence factor
iactor Suhbaore A I Pe rsatecs rector S lubesore A

80_ _ .90 . 72

C. A4pply phsiaL stat. multip.er

Subscore S I PhysicaL Stats .Ultplaer Waste Chaacteritica Sucars ce

72 z 1 * 72
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*Page 2 Of a

IL PATHWAYS

Ret~i~ Fct~tRating qut 1 fator Possible

' A. tf there Is evdence 'qi 'dig? ei *t uadaus @.otatinants. assi±9B waim factor eumacre of 100 points for
diMrect evidence at 110 poxnu far L'2ireat ve4n. If dizoat vidence mists tilen.proceed to c. If no
eidence at izadir,,ct evidence mists,. wcoe. ' * A.

suboce 0

3.Rate tbe aiqtation O*tential far 3 pafttia.L pathvAraaM ae IMw etst "UiqMt.o * foodiMg and Vewm-watez -

aigration. selecat the bioc!get sting, and pracoad tv C.

* .&xrtae Utat &a$tatt :*

*Distanc to bareit - -CC ,,At* 3 ______ 24 . 24

ens 12 18

Surface arosit 0 0 24

Aa~faU~it:~ - 216 24

&,&itotal& 64 108

*'ubwAz (tfi T -U - @me s~t--L u owes aubtotaL) 59

L1~<~ 1 0 3

1.60C 0udwas Onx4ac cro3

Rve sm~m we, 16 24

755q*g- - 12 18
-*.-,.----8 24

0 0 24

-,Crv 4110 z rmuaz AMC scoe* subtatal) 3

C. 9E19bout pst-hvey a.cmt-

Pathways gubscore 5

IV. WASTE MANAGEMEN4T PRACPES0

A.&Vera"e this the s Nubaora for receptors. waste cbactsristics, asi pathways.

?aJ 2' divided by 3 6 68
O*" Total S$wee

1* ** VLppy faca for wanto cwtatwt tram wast% sanaq..'It g'!ctices

truSO Ttal Scoie I ""ato laaq*WW-e "rectieee Factor M ial Scwoe
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HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page 1 of 2

g S Storage Area #1 - 440th TAW

L.aom Behind 7201 - adjacent to present Fire Training Pit
DAU (w oVmw== on = 1956 - 1981

0"Nx/am=j S. Air Force Reserve

cm gmm/rvw Used for storage for Hazardous Waste prior to removal by
5U IK. Sheedy contractor or to Fire Pit.

L RECEPTORS

Sating Factor losaible

qAt13 Feactor 0-3) DaliipLier Ncre Scare

A. osatlio vita t.0 tfoo t of site 2 4 L 12 I

a. otetim- to nearet Wef 3 -o 30 30

C. k an e wosonla itb a ils ladia 2 1 6 9

0. Otance to meseratio bogndey 3 9 18 18

2. C1tcal .,wtamenta withi mils.radi of site 2 10 20 30

V. water 0atr of neaest brfas viot boy 0 0 18

G.Gon ae s f2 a iw2 18 27

3. Wops~aeienerved by surface water aw"L7 3 18 .-J8
within, I silos 4mmetrew -of stw

1. Poyalation serve by gcaued-vett u ~ 2 12 IS
vitbin 3 miles of site ________________

SubtaLa 130 180

asauotos swiscoe (10 S factor same subtota d a im somae wobtotal) 72

L WASTE CHARACTERISTICS

A. "lest Ae s f c more sed on %M t.lantud qjusatity, degree at bawd. ad t. conf idence lewel of

the ilorimtto.

1. wste quantity (8 a anali. 9 a edilm. L a Lac") M

2. C fidenc level (C a oontfrsed, 0 e uulPeated) C

* .{.~bg..StIULLV M1..3. gas&"ll eating (11 - islk, xI • edim, L *" M~

I ctit Subease A (fram 20 to 100 based on facs soe serial 60

a. appLy persistence factor
factor Subeaore A I leroastenae Facteor lubsscie a

60 .Z .9 * 54

C. Apply phyalon. sKate inltipUer

Subbeere a I fyI8a]L State )WltipUsr - Want@ Carecteristic a oubcore

54 1 * 54

ml i m t

* . - *'
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IL PATHWAYS

iatmqFeto 5ting rector Posible.

A.Uthere Ls e'ui4.nc, of niqtati-r, Cd hasu'dous coutaxnanta, weiyn makimn eactot enahce of 100 Points gbr
direct ewide-A a An pont _c QN'oe zf iitt @wde= exo thnp e to C.Un

Subscot. 0

S. late the mit1.'z e iA'dl g " tkwTaKu minX1-* e to! Adatla.. flooding. an gtosm-am ez

*1. Surface watteg v'4Led -'

Ditrc w 2-4 24

_______ 12 j 18

lufc OV'e0 24

_ _ __12 1s

i6 2 24

6- -10

2~ 0 3

9j~z~ iOO fa~cx oot/2)0-

* ~ J~~t~a ______12 18

Ubufc Clot-- 3 0 24

~ * 0 I 24

SgboaU 44 114

Pathw ys $ub.ore 5

TV. WASTE ? ANAGSMFN:7

A.wAers" the throe fut~w.-re1s tr v 'e owactristics * ad pathways.

72
Val"gCh atecistica

To.divided by 2 62
Gross Total scot*

a. Apwy factr for -sets Contaiiiae" grow waste 2"09aqi*nt practice*

roa5 Total $Mrts I wasto Kwagaqwut 1xac±ias ?actor Final scre

62 .95 -5



HAZARD ASSESSMENT RATING METHODOLOGY FORM
Page I of 2

* MSor .3norage A_ a ".2

LOCAT0U West Boundary of POL Area

mu cr arak w ca o zcu Mid 1970' s to present
U S- Air ' c.ce Reserve

* MCM/a eum e.J i for storage of drummed waste - visual evidence of

SXTZ XA Ly K. Sheed drips and spillage.

L RECEPTORS•Factor Nazxa'.i

Rating Factor PossIble

-R ati g9 rctar (0-)) alteiplier score Score

A. Polat on within 1,000 t. , £, , , 1f._,, 4_,. 4 12

21. Ditance to nearet, " 3 I 10 30 30

C. L" UseIoiln wihnImle!atj 2 36 9

V. Distane 3l"toOoa _, I3 ~ _ 18 18

X. . -itica.L ',t irf=r0-2 t vithin I V,10 C U *. t site 2 10 20 30

r. wate"~qyq~ q alt ofrelet mur:Ps water bamIy 0 9 0 18

q. copun water use of roo , t 2 9 18 27

s. Pwpalation served by suctao owtor wly 3 6 18____18
within 3 miles dCmm.tr9.X If *it* ___________

!.population &egved by szroud-weter aVp2l2yi
vtt.i. ,, mile of s 2te 6

subtotaLs 126 180

Rc- rtjrv N5Woe ('130 1 fee= Wore esibtota/tauim score Subtot.al) 70

iL WASTE CHARACTERISTIC3 I

j%. sSct thb. factor goet* Used xi tbe estimated quantity, the 6eqee of hazad. ad the cnfidence level of

the Information.

1. waste quant.-7 (2 a raa.i, , medium, , large) S

2. Confiao:ie eqa (C - conf'Irnd, $ , suspiatced) C

3. saxazG ratirg (it high~. x ftinem~. L Slow)M

lector Stfrs oe A CftN 20 t 100 based an factor scre matri) 50

a. Apply persistence facwto
Factor Subscre Ak z okxitance Factor - Subeor.

60 • .9 * 45

C. Apply hylicaL state mutipIler

$/co 3 1 "Laal SSA %l.1,lo4V Wut* Cb&X&Ct4cistiCs |ubco

4 5 9 1 . 45
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Page 2 of I

IL PATHWAYS

Rating Factor possibleRaK ting a tor (0-3) ultp ler co e ftcoe

.A . ZZ theret i,, oviders of ograton of hazardous maetamlnant, assign aakLmunfacor subecorc of 100 points for
direct evidence or 60 points foe indizct evidence. U direct evidence exists than-proceed to C. if no
evidence a Ladlrect evidence asist, proceed to a.

subco:e

s. Rate the ai.tatio potentiamL b 3 p teatiaJ pathvaye, ifltace wter mgratics, fLooding, and ground-water
ulgration. select the highest ratJ rg and p:oueed to C.

I. SurfaLe water Kiqrsatio

Dotance to na est ouae, wter .,___3 $ 24 24
2 12 18

net reciptati 12 18

Sur . ace erosion1 8 24 0

Sur face peieus y -l 2 12 18__,,

2 I 16 24

Subtotal& 72 108

#ah O (o 00 X tf a oo oc-b tatL/azLmm *oce subtotal) 67

bubsome (100 z factor ocoe*/3) 0 _

3. Groun-wati:r migration

q20th to groun water 2 16 24

net Preceitation 2 12 18

fti p1 8 24

Susu.rfaec fw J 0 24

Direct e sc.e to qrou ' e .. .... ., 1 s I 8 24

Subtotals 44 114

Subcors (10~0 a fartac score subtataL/aaimm *ccaseubtotal) 39

C. z ..etet pt tw? subecoca. P

mthrec t highest ma or. value frm I, 3-1, .-2 or 9-1 above.

Pathwye Sub core 67

IV. WASTE MANAGEMENT PRACTICES

A. Avera" the these msbearoe foe receptors, Vaco eacateristic., and pathwayu.

2meptorm 70
Waste Caratsistics

Pathbwayb

Total 182 divided by 3 61
Gros Total Score

a. A pI Lacti for waste contaLment from veste eawanamet prcti es

Gross Total Score X Waste Nmaaemen Practices rector Final laore

E-6 1 . 0
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APPENDIX G

GLOSSARY OF TERMS AND ABBREVIATIONS

ACCUMULATION POINT A designated location for the accumula-
tion of wastes prior to removal from the
installation.

ACFT MAINT Aircraft Maintenance

AF Air Force

AFB Air Force Base

AFESC Air Force Engineering and Services
Center

AFFF Aqueous Film Forming Foam (a fire extin-
quishing agent).

AFR Air Force Regulation

AFRES Air Force Reserve

Ag Chemical symbol for silver.

AGE Aerospace Ground Equipment

Al Chemical symbol for aluminum.

ALLUVIUM Materials eroded, transported, and de-
posited by surface water.

ANG Air National Guard

ARTESIAN Groundwater contained under hydrostatic
pressure.

AQUIFER A geologic formation, group of forma-
tions, or part of a formation that is
capable of yielding water to a well or
spring.
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AROMATIC Organic chemial compounds in which the
carbon atoms are arranged into a ring
with special electron stability asso-
ciated. Aromatic compounds are often
more reactive than nonaromatics.

AVGAS Aviation Gasoline (contains lead).

Ba Chemical symbol for barium.

BIOACCUMULATE Tendency of elements or compounds to ac-
cummulate or buildup in the tissues of
living organisms when they are exposed
to elements in their environments, e.g.,
heavy metals.

* BIODEGRADABLE The characteristic of a substance to be
broken down from complex to simple com-
pounds by microorganisms.

BOWSER A mobile tank, usually 1,000 gallons or

less in capacity.

BX Base Exchange

CaCO 3  Chemical symbol for calcium carbonate.

Cd Chemical symbol for cadmium.

CE Civil Engineering

CERCLA Comprehensive Environmental Response,
Compensation, and Liability Act

CIRCA About, used to indicate an approximate
date.

Cn Chemical symbol for cyanide.

COD Chemical Oxygen Demand, a measure of the
amount of oxygen required to oxidize or-
ganic and oxidizable inorganic compounds
in water.

COE Corps of Engineers
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CONFINED AQUIFER An aquifer bounded above and below by
geologic units of distinctly lower per-
meability than that of the aquifer it-
self.

CONFINING UNIT A geologic unit with low permeability
which restricts the vertical movement
of groundwater.

Cr Chemical symbol for chromium.

Cu Chemical symbol for copper.

2,4-D Abbreviation for 2,4-dichlorophenoxy-
acetic acid, a common weed killer and
defoliant.

DEQPPM Defense Environmental Quality Program
Policy Memorandum

DIP The angle at which a geologic structural

surface is inclined from the horizontal.

DoD Department of Defense

DOT Department of Transportation

DOWNGRADIENT In the direction of decreasing hydraulic
static head; the direction in which
groundwater flows.

DPDO Defense Property Disposal Office - re-
sponsible disposal or reuse/recycling
of hazardous materials from DoD instal-
lations.

DUMP An uncontrolled land disposal site where
solid and/or liquid wastes are
deposited.

EFFLUENT A liquid waste, untreated or treated,
that discharges into the environment.

EP Extraction Procedure - the EPA standard
laboratory procedure for simulation of
leachate generation.

EPA U.S. Environmental Protection Agency
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EROSION The wearing away of land surface by

wind, water, or chemical processes.

FAA Federal Aviation Administration

FAULT A fracture in rock along the adjacent
rock surfaces which are differentially
displaced.

Fe Chemical symbol for iron.

FLOW PLAIN The low land and relatively flat areas
adjoining inland and coastal areas of

the mainland and off-shore islands, in-
cluding, at a minimum, areas subject to
1 percent or greater chance of flooding
in any given year.

FLOOD PATH The direction of movement of groundwater
as governed principally by the hydraulic
gradient.

FMS Field Maintenance Squadron

FPTA Fire Protection Training Area

FY Fiscal Year

GC/MS Gas chromatograph/mass spectrophotom-
eter, an analytical instrument for qual-
itative and quantitative measurement of
organic compounds having a maximum mol-
ecular weight of 800.

GROUNDWATER Water beneath the land surface in the
saturated zone that is under atmospheric
or artesian pressure.

GROUNDWATER RESERVOIR The earth materials and the intervening
open spaces that contain groundwater.

6
HALON A fluorocarbon fire extinguishing com-

pound.

HALOGEN The class of chemical elements includ-
ing fluorine, chlorine, bromine, and
iodine.

G-4
5178A



HARM Hazard Assessment Rating Methodology

HAZARDOUS SUBSTANCE Under CERCLA, the definition of hazard-
ous substance includes:

o All substances regulated under Par-
agraphs 311 and 307 of the Clean
Water Act (except oil).

o All substances regulated under Par-
agraph 3001 of the Solid Waste
Disposal Act.

o All substances regulated under Par-
agraph 112 of the Clean Air Act.

o All substances which the Adminis-
trator of EPA has acted against un-
der Paragraph 7 of the Toxic Sub-
stance Control Act.

o Additional substances designated
under Paragraph 102 of the Super-
fund Bill.

HAZARDOUS WASTE As defined in RCRA, a solid waste, or
combination of solid wastes, which be-
cause of its quantity, concentration, or
physical/chemical, or infectious charac-
teristics may cause or significantly

contribute to an increase in mortality
or an increase in serious, irreversible,
or incapacitating reversible illness; or
pose a substantial present or potential
hazard to human health or the environ-
ment when improperly treated, stored,
transported, or disposed of, or other-
wise managed.

HAZARDOUS WASTE The act or process of producing a haz-
GENERATION ardous waste.

HEAVY METALS Metallic elements, including the transi-
tion series, which include many elements
required for plant and animal nutrition
in trace concentrations but which become
toxic at higher concentrations.
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Hg Chemical symbol for mercury

HQ Headquarters

HYDROCARBONS Organic chemical compounds composed of
hydrogen and carbon atoms chemically
bonded. Hydrocarbons may be straight
chain, cylic, branched chain, aromatic,
or polycyclic, depending upon arrange-
ment of carbon atoms. Halogenated hydro-
carbons are hydrocarbons in which one or
more hydrogen atoms has been replaced by
a halogen atom.

INFILTRATION The movement of water across the atmos-
phere-soil interface.

IRP Installation Restoration Program

ISOPACH Graphic presentation of geologic data,
including lines of equal unit thickness
that may bV based on confirmed (drill
hole) data or indirect geophysical meas-
urement.

JP-4 Jet Propulsion Fuel (unleaded) No. 4,
military jet fuel.

LEACHATE A solution'resulting from the separation
or dissolving of soluble or particulate
constituents from solid waste or other
man-placed medium by percolation of
water.

LITHOLOGY The description of the physical charac-
ter of a rock.

LOESS An essentially unconsolidated unstrati-
fied calcareous silt; commonly homogen-
eous, permeable, and buff to gray in
color.

LYSIMETER A vacuum operated sampling device used
for extracting pore waters at various
depths within the unsaturated zone.
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MEK Methyl Ethyl Ketone

METALS See "Heavy Metals*.

MGD Million gallons per day.

MOA Military Operating Area

MIK Methyl Isobutyl Ketone

MOGAS Motor Gasoline

Mn Chemical symbol for manganese.

MONITORING WELL A well used to obtain groundwater sam-
ples and to mea3ure groundwater eleva-
tion

MSL Mean Sea Level

NDI Nondestructive inspection.

NET PRECIPITATION The amount of annual precipitation minus
annual evaporation.

Ni Chemical symbol for nickel.

NOAA National Oceanic and Atmospheric Admin-
istration

NPDES National Pollutant Discharge Elimination
System

OEHL Occupational and Environmental Health

Laboratory

OIC Officer-In-Charge

ORGANIC Being, containing, or relating to carbon
compounds, especially in which hydrocar-
bon is attached to carbon.

OSI Office of Special Investigations
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O&G Symbols for oil and grease.

Pb Chemical symbol for lead.

PCB Polychlorinated Biphenyl - liquids used
as a dielectrics in electrical equip-
ment.

PERCOLATION Movement of moisture by gravity or
hydrostatic pressure through inter-
stices of unsaturated rock or soil.

PERMEABILITY The capacity of a porous rock, soil, or
sediment for transmitting a fluid.

PERSISTENCE As applied to chemicals, tnose which are
very stable and remain in the environ-
ment in their original form for an ex-
tended period of time.

PD-680 Kerosene-based cleaning solvent

pH Negative logarithm of hydrogen ion con-
centration.

PL Public Law

POL Petroleum, Oils, and Lubricants

POLLUTANT Any introduced gas, liquid, or solid
that makes a resource unit for a specif-
ic purpose.

POLYCYCLIC COMPOUND All compounds in whicn carbon atoms are
arranged into two or more rings, usually
in nature.

POTENTIOMETRIC SURFACE The surface to which water in an aquifer
would rise in tightly cased wells open
to the aquifer.

PPB Parts per billion by weight.

PPM Parts per million by weight.
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PRECIPITATION Rainfall.

QUATERNARY MATERIALS The second period of the Cenozoic
geologic era, following the Tertiary,
and including the last 2 to 3 million
years.

RCRA Resource Conservation and Recovery Act
of 1976

RECEPTORS The potential impact group or resource
for a waste contamination source.

RECHARGE AREA A surface area in which surface water
or precipitation percolates through the
unsaturated zone and eventually reaches
the zone of saturation.

RECHARGE The addition of water to the groundwater
system by natural or artificial process-
es.

RIPARIAN Living or located on a riverbank.

SANITARY LANDFILL A site using an engineered method of
disposing solid wastes on land.

SATURATED ZONE Soil or geologic materials in which all
voids are filled with water.

SAX's TOXICITY A rating method for evaluating the tox-
icity of chemical materials.

SCS U.S. Department of Agriculture Soil Con-
servation Service

SOLID WASTE Any garbage, refuse, or sludge from a
waste treatment plant, water supply
treatment, or air pollution control fa-
cility, and other discarded material,
including solid, liquid, semi-solid, or
contained gaseous material resulting
from industrial, commercial, mining, or
agricultural operations and from commun-
ity activities, but does not include
solid or dissolved materials in domestic
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sewage; solid or dissolved materials in
irrigation return flows; industrial dis-
charges which are point source subject
to permits under Section 402 of the Fed-
eral Water Pollution control Act, as
amended (86 USC 880); or source, special
nuclear, or by-product material as de-
fined by the Atomic Energy Act of 1954
(68 USC 923).

SPILL Any unplanned release or discharge of a
material onto or into the air, land, or
water.

STORAGE OF HAZARDOUS Containment, either on a temporary basis
WASTE or for a longer period, in such manner

as not to constitute permanent disposal
of such hazardous waste.

STP Sewage Treatment Plant

2,4,5-T Abbreviation for 2,4,5-trichlorophen-
oxyacetic acid, a common herbicide.

TAW Tactical Airlift Wing

TCE Trichloroethylene

TDS Total Dissolved Solids

TOC Total Organic Carbon

TOXICITY The ability of a material to produce in-
jury or disease upon exposure, inges-
tion, inhalation, or assimilation by a
living organism.

TRANSMISSIVITY The rate at which water is transmitted
through a unit width of aquifer under a
hydraulic gradient.
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TREATMENT OF HAZARDOUS Any method, technique, or process in-
WASTE cluding neutralization designed to

change the phsyical, chemical, or bio-
logical character or composition of any
hazardous waste so as to neutralize the
waste or so as to render the waste non-
hazardous.

TSD Treatment, storage, or disposal.

TSDF Treatment, storage, or disposal facil-
ity.

UPGRADIENT In the direction of increasing hydraulic
static head; the direction from which
groundwater flows.

USAF United States Air Force

USDA United States Department of Agriculture

USFWS United States Fish and Wildlife Service

USGS United States Geological Survey

WANG Wisconsin Air National Guard

WATER TABLE Surface of a body of unconfined ground-
water at which the pressure is equal to

that of the atmosphere.

WWTP Wastewater Treatment Plant

Zn Chemical symbol for zinc
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